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ft §fl¥ 7-230372 



[ttflFR#0>IGB] 

cy^'J >2 4:, 

«ffiK*i#stc * § e«u«««iBs-4- 5^;^ goes 

MiB^'J >*«ffl«a#aic J: OWE^U > 

bus? 3 y<omn^wir zttt k. mm? v>$ 20 

m& <b m 6 tut ex 5 -<d5Z3l l & :/ u > 2 

m& * « wer u > * B^^sict 2® * n 5 it $8<d 

1 oT-^5x^-iagiJ^tuIEiffi*^B{CBijfeyu 

fjfS4S^@(±, 2£tcMIB7'J>h+>--<'WDx^- 

«flE7y>MJ--'<tt, £&K:flrtB7 ,, J>**BiW]*fT 30 

6 y U > * x 5- m«#*. tfJS^ff * * * JB- 
©»ff#Sfc, ffiffi^U >*x5-|§iaB$-5 

fc*0«dEru>**yu>*x5-iaa[»'6«M!*»6 

*nr3-?z>ffl'<si ; £&£*m-T2> ££*&&£■? zwmis 

[M$8 3] Il5R«2fBtt<DEnB'J'>X7 L A{i:*3V>T, tu 
EWWJ*?fBII-r S^U >*»3Mg«\ buIE^U >*"\ 

<Dm-<F>?m\*J 3 >-t/imyn t m&m— <omm ■ 
'j 3 7<Dw&z'n ?ct -pff aiwj-r set «ttflt t -r § 



fB7'J >*£4stt5?5WBy©^ax'5-©f8±*&ffi 
L J t©x5-©Jg£Lfc'<-S>1ll#B*iei8TS 

fEtS¥-&4:, MIBSaiB'JtD^S^x^— T?£5g*3 < fctJf 

ttifBx 7 -<D|g* L It*- 18* HufB^gB^iiftl 

■TSx5-1IWBfflSl#&**jU 

HufB«*SS(±. HufB^U > h ■9---' Srfp ^fufEff SWcQ 

ismmttgm l *&, mi ssff-oansij ->* a tvdis mn 

<Dm&*&mi^ tuiBx^-co^Lfc^-^fg^-r 
tz>7 } j ®m^®ttmx. 5 c t £?% mm ~> 

XrAo 

[11*315] I|jR«4fBKc0fflBiJ'>X7 i AlC*5V>T, M 
SD*fjfEX7-<Dfil*L/'c^-^Jg^f 

l fc» - oaiM^ 3 ^^BJM-r § c «nf« £ -r s enwj 

•>XrA„ 

HufBttSccOJi^- v'^rjg^-rs n v> K*S« Lfc^ 
^ Sl/mjlEX7-(73^L/'c^-^^-rs=iT> 
K*S«Lfc«^. HufE^U>h-9--^fi, MfEm-cD 

^cc £^ftWi£^r^W\'y7,7-L, 0 
[W^7] M*Jl4lB«£OfflBiJ^Xv L ^tC*il/^T, Bu 

L T ^ fcfliWJx - ^ ^ffl ^ 5 c 4: T'tuf B«^ ^ n 

*ftLT&ffi?Z'P%<£$> 1 O(07'J>^/7^-7 
SiJ©-9— ^4:, B^JfE7'U>^/'X^ , — 5$iJ9|-9--/^4:S 
0c-rSS?!lcoyj>^4:, huIE^^ hy-^±<D3>T(D 

v^sj/huIe^u v^/x^-^sijsn-y— ^«ott^ 



(3) 



ftfflW- 7-230372 



u 

K»****ft^ ,, J>*/X7 r -5lWW-9— ^tt, ISff) 
U >^^m^)f 5C tfc'mafc-rSBlBiJi'Xf-Ao 

XT-AlCfcl^T, 

^-oft^fjiE^y >^x7-^ai^sic zommi. 

/(WK*JW* ISSrffl v >T 7" y V # x ^ - % ttJBic 

[lisRjii 0] fist<^9fEigcoenBiJi'XxAtc. i~ 

yy >*«a#«*i8tt, 

^Tfi^Lfta, *obi»js?3 T^sifrf &yy 
coa^x7-<Dft£*ft]o/c^, Mieft«««7 , y 



*-*fW«»7 , y >*©*J*«HE«*8BfcigHSLfc* 

^ffi y y > * * as r s #a t *» & & & c t *w at t -r 

y h 7 - **^LT««t4'>4 < 1 1. 1 OO^'J > h 
ffitBOSSltSBtt* fjIE7 p y>h-9--/WWXv-ls]a}g 
HufE*>y hy-^Kfi&gM^nfcyy BflfET" 

«!«**«-r m^^^fis £ , tuiE^ y > h 

■9— ^*6<Ogr©37y F^fiJfflL^c^y >^rx^- 
iaaJBw**f*»J*X7-lHl*»^5*f*¥®4:, MfEx 
7-ls]?S^S##g{c J; D gitttttfcx v-EHSSrfl 

SuiEyy>h-9--^«, HutE^y yf^^sns^ 
y v^ttffifcs-cJ^TT'y >^x5-<o5iafe«r^tb-r s 

tuIE^y >^x^-etl^StJ;5^y>^ 
x5-OdBKO«ai:, aWE«l5tSKBOX7-llllSJB^ 

mtA^orc^-a-^MiEyy >^"\b5ie^— k 
*i3Sfl-r*c ^T-tijfEyy >*o9i»j*WH*«*yy 

y y > ^ i: , mi E^y > ^ &c <t * wj^mss-t ^ 

'>'5:<i:t,lf@c0yy>^/X7 p -7$iJSiH7— Sti 

i: But E* ^ 'J > ^ cD{±^te <fc tfttMM&sa&r * Ett^S 
RlgSolS**^'; >*«Sflf-7;l/li:8fit 

- * u t m m ■£ ti x t/ ^ mm ~> x -r a t- ^ x , 

W8E5MR9iWJWlt»— mifE«*^B*^35:S0lBiJ 

^ wasaf— ^ i^t , tut e^tsepBUtt^i k 
/7.7-5>%mv-'VciiLxmmMm2nrc7v >z 
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3] a*^Bt, flflEtt*ISBfc*y h?- 

itufB^U yh^-^te, *BiWJ^3y<0B«««*Ba 
f6¥a£, ME7U>*lcfc^Tx5-#fB£Lfc« 

«*«BfcfflEx5-<D5B£Lfc:/y >^cfHiT£fuE 

>£tc££0iB'J^ WIS^U > M^w^:}gst5 

OBiB'J^ 3 7<Q«EOB3£*E3Rfc» U fuEaS*»fi 
tcfuIB^-— *fUoi/>T^0iB'J> ? 3 ^jaffi^/CSfSC 

Ml B4K*«Bfr ?> * tx « BUM v 7 3 7*3*1?- * #a 
i. 

huE3€ LfcBlB'J^a 7*ByffiiS*fiBOBPBUS5R«:if8 
fc?-;/y >*lcffl9ST£^Sfc. 

MEHHH^s 7<oaS«7£T**i«*KBfc89IB#J?) ST 40 

iz7v>#k<D ni«*Ett-r %> m-mm^m t , 

£\ WE»-<oE«¥SfcE**n*x9-rtsoaia 
*JWE»-oE«¥a^EiBsn**ttEfflWJ^3 

«ST**SiS*»fi^HuEiia*a*^UTii5ll**S so 



6] &m<Dmiittt%7K?%Ati^m£, we 
-oBi»j^3^*tu*-r*JB— om*^at*dcysH* 

WB»h>*3 7*J<t}£ LT*OBl»J^3 7tefi-3^fcBJB«J 

8ui**ffr & »aasB*do 7 u > * * . 
E^y^^aiarssrioaa^ai:* hue«*^b 

ifiuE*— OfflB'J^a 7(Di£m9cT*&2>7V £<Dm 
«*E»Tsm— O^TY^l/fcWES— <0B1WJ^3^<D 
^fiSfc t? * * :/ y > * ©ttm*E»-r § »— © 7 r << A* 
ttt^mm^mt, WEi/yv^tefcttsx^-Qss 

4**ttJLft^ ffiE»— OB3B0^3^O*fr**Wf 
fS i i t KhuEMS— <97 r -Y StiSffllBx^ 
-OR^bfc^y >^OtftBflMB43*CfiWS*-<07r 

-r 6 w e> ti § x 5 -ww***** * fg-o&g^a 

WE«**fifcmE7 p U>>OfflBflM*J:rrt(»E 

<D7r>f;l/^6f#&nsx^-aiSiJ*89E*^ h7 

-**^LTia*rs»=otB**ai:*dcy*a:< t 

B'J^Xf-Ao 
[000 1] 

[0 0 0 2] 

[fif^CDSffi] jfi^. 7-^Xf-^3y^/^Vt^ 
— LAN (Local Area Net 
work) WAN (Wide Area Network) tffKLOOS 

cne,^^7>f7>h, x**«i*«fii:(e»r*) icf 
[o o o 3] ce^aiBU^xxAowiUTtt, mzic 

^fcfc^tc N ^7-Y7>M (11). ^^-TZ^h 2 

(i 2) sa^7^7>h 3 (i 3) &?^-{y> 
h^&«fflpj^yu>^ i (i 7) &rfru>#3 

(19). * >**M»t57'J 

l (15) fttf^U »/X7-5lPM- 
^2 (1 6) t^«ric«tiTJ3 0, WTO¥)W»cJ:0B] 
B'J#tTtoft£o 

[0 0 0 4] (1) ^^>T7>h 1 1 — 1 3 ti, *7h 
7-^10^lt, y>l>h^/X7-7»M-^ 
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[0 0 0 5] (2) ^-Y7>h 11-1 3fr&**-r 
-^*§ib/:7U>h^i 5tt. (a) ajftteT 1 

l 5rtO^^-5i:i»*7r>f;bh:— (b) 

:/y>*i (i 7) ^\as«u ww&^u (c) ;/ 

y>*l (1 7) (iSit/cJfr-^^lL, ffljg 
^\(DBlj»J«:fT5o 10 
[0 0 0 6] 7y>*<Dtt«i:LT«, (7) K 

wkdris* (x) fijfflprffittflaft-y-^ ot) 

P D L (Page Description Language) SgiJ, (#) 

V— K^U-by ^>>^\ DTP (DeskTop Publishin 
g). ili^ffi^^^/Cffl^StCiSCT, C(D^o^mc 

[0 0 0 7] ±l2t£*&Weo^TC3\ flRJAtf, WBBBB 20 
6 2-2 7 4 3 3 1 §M, ftBflH36 3-7 5 8 2 8^ 
4iSL WBBBB 63-99644 *§4»8. ftHflflS 6 3-2 
5 0 7 3 0 WBS¥ 4-2 3 0 5 1 4 *f^$g, «f 

BB¥ 4-245525 WHAT 4-250522 

[0 0 0.8] 

xl— tmyy v^ui^-r^y ^zoimmK^-n 30 

»S#*ofc 0 Wfc. ^y >£T*g^>AX^-#f££ 
[0 0 0 9] :/y :/*x^— 4>HB© 1 ofcim ft 



fc/u >^tc«f5i6^oyu >*x^-#^£-r*/ctf 

[00 10] C<D£io%i7V>2t2 ; 7'(T>hWl<Df&l 

fee 

[0 0 1 1] ft*<D&f!5T^ LANWANS 

[00 12] S/c, ^^^TVh^yu^h^-^^b 

[0013] enstt, ±x^y >#^e»^y 

[0 0 14] #f8W£>BW«U 0i»h>X-rAtc*5tJ*y 

[0 0 15] £^tcfi{*&tycki\ ■ <0@^J 

[0 0 16] *»W^2 0)BWa, iiWtcx-7— in 
i?:Slt§ci:iO%K x^-ja^|£Ofi^14^fp]±^ 

[0017] ^mcDm 3 cosmt, xv-jsscfc^ 

[0 0 18] *¥£W<Dm4<DBm±s ^--IftcWLTx 
X t* A * a « "T * c i: t c * 0 

[0 0 19] *»W<DS5(0BW«, X^-SaStC*3V> 
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xm^mfmm^mitt s c t k. & 3 0 
[o o 2 o] *5m<Dm6<osm*. yv^zicts^r 

mm&. extt%«5»«:iRi±* 

[0 0 2 1 ] *5%.W<0?&7 <0Sm*. *7h7-*^'J 
>JT-i7-*^lLW, JS^BA^ Office it) 

[0 0 2 2] *^Ol8ClKl(i> tnc 

[0 0 2 3] *5Sfl©iB9©Btt»4, tS6*, ffl*^Bfr 

•So 

[0 0 2 4] *J£W<Dm\ OOStfKi, 8£3fc, ffi^SB 
SH^fcrti:* C tOtfto^ tea— ♦fSOEPBUv' a 

[0 0 2 5] 

flfi*T*fci&fc:, &ft®lilS££B£, 4S*SBA^fflRl 

fiScU *B5ti««fc:R]»J^a^BIII«!BOia'&'eaB4:x9 

-IsI«m^^(09iB | J$ | J»SP ; &> /'J>?/xy-7 »Ji9 

[0 0 2 6] &f%W<DWi 1 OIW*l)Slct5ftJi) 

sums? a yicm^rzw&mm^mnt^wm^m 

gs#a t , fliESi— ©auws> a ^o^f§$tT'$. § r y 
©i:, «HE7y>*tt»^#afc«fc«i£«te**K» 
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fijfB^'J >*flfS#aft»6»&tt*flWex7-©$8£l, 

tz7V >£<D<5fi1f?Bfc<fcr>*Huffi7y >##ffifB®#a 
KE»Sn*1lMBO 1 0T*fe«x^-asiJ*tfifB^5t5S 

[0 0 2 7] *^©S2<0BW*a)«-r5/'c«> 
10 tc, ^2©fflBiJ'>X-rAT?{i, 3S 1 <D9JBiJ->X-rAK*i 

6 ic tufB7 'J > * *8WJ*fr 6^'J>*x5-B 

fT*-a-«J8-o»fT^ai:, *ie:/y>*«*K»#a 
^ immm-cDfflj^mc £ stuffily >z*wmnft 
zo a, taie7 r y>*«iBffl£«#aKJ:*^ , y>i'x5-o 

WEiBno»fT#st <t o HutB^" y > * * y y 

>*X7-liia^%^^69i89*fTtt«'^tfS-&* 

[0 0 2 8] Sfc, *^W©^3<D@W*»^-rafci& 
C ^3«9]Bih>X'ri»-e«, m2(O01B"J->XxAtc*5 

30 y > ^ 's©^— CDIWJ a ^*CD* -V >-fe;l/^ £ iufBSI 

-<oww\iy 3 y common o c tvnoiM-rZo 
[ o o 2 9 ] $ ft, *ftw<om 4 © a eq^BK-r s f=46 

v>t, tuiB^y MfB^y>^«^ti^ 

ISA^tulB^y >^t*5ttSfiepBiJ<0*^^:Xv-tO^ 

*-rsie*^ai:, w8bsbim«)«6ms^x5.-t?**b 

*5 <fc 0*huIBx ^ -£D^3fe b fc^— >*1f ^^rtuIBJS^B 
'\ii»lf *x^-flMBffl)iP#a**L, ButBSffi^SB 
40 SijfByy ^A^HufBS91B'JO'2>S*x5- 
T-SSgSJ: t/fuf fix ^-<0^* L rc^- i?m wt&m 

at LTlWffifB— OWMS^a yoSTO'?-^ ffiS«0 
Jg^- i^S t>*mif Bx 5 -<OSI*fe L fc^- W V ^-TtlA^ 
^S^f'S^a^fii^., HufB^ , y>h-9-->'WButBiffi* 
SBfr & HijfEm-oaiB'Jv 7 a ZT<D±X<D^- ^*Jg^-T 
537> K«SflUfti^Bs tufB^— <OS^ a r^rMIB 

7" y > * ^« t , mi Besoms- ^*«*-r s n 
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-^moitsgfc&fs-rayy >*www&«ii*.*. 

[0 0 3 0] Sfc, *56WOlB5 0B«*aj«"r*fc» 
Lfc*&* &tt*MfBx5-©5i£L/t^-:^&^Vf 3 

[00 3 1] Sfc. *5EMOlB5 0Ifl<J*aj«-r*fc«> 
3T>F*aflltfe«^, WE^U>h-9— ^(4, MfB 

©*s wwr « w&a* it, 

[0 0 3 2] £fc, *efflO»5 0S«*»«t«ft» 

[0033] *awo»6oaw«raa-r*fcft 

fliseyy 

7-^l^TOyj >^Rr>*BufB7 p 'J 5 

ww-9— ^ott« u * ©sasisa* 7 y 

#«epb<ms-9— t iy e> * s mm~>XT- at*$ t, 
tuiBis^Bfi, ■&wmffl{±m£m\m9t&7vyz<n 

'ft*ta*-r*^y >*0HMtt«**rT*:ry >ztm 
a*a«u s i im^'J >^tfx7--tfi§ c 1 1 

*3K««RlfKi!B5tc«B03.— Iftt, HufBilfcHcS^ 

iffWRiftttta^-rsryv^sasiL, &«i*ttB 
«, jW8ea*?*nfc^y »/x^-7«tw-/<t*t 
LTMEa«*nfcyy **aiwi*«su ws& 
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[0 0 3 4] Sfc, *5EWOfl56©l««ra«-r*fc* 
tc, SB9<09i»J5/X7 t i»T»«:, iffimgBi:, SuIES*^ 

y > h -9— £ , WIB^ 'J > h <tc £ t> W0 £ 
fcft©:^ ilufB4aSi*gHtflIl»J^#© 
m{uT*3D3EPRih>*3 y^MfBi/^-rnA^^y > 

tc^y >*x5-tftffi#«fc:/y>*x5--lEl«flr-S/ 
«m»J»a=S*»t*, HufBffi*S@^yy>h-9— 
©fW7y>*#Jfflx5-lsltt©»jS#S*Rtt, fifflS 

u wsa*iii5ic««3&»&A**ti*x5-Eia»^»c«e 

So 

[0 0 3 5] *«WOJB6 0SW*arit-r*fc46 

t, mi OOEPBijS'X-rAT'au ^ 9 cDEPBiJv'X^Alc 
43^T, ^-y hV-^±cD±^y>^cD<?|fi)t*SS-rS 

SBtett*««:7y>**W3=a*M:W\ WIBiS^S 

so ft, ^©fflM^a^fcasfT-r*:/'; >^WM^x 7 

lt, t ti? nfctutBiia{±«itc 

a^-rs^y^^cttsRftR^t**®^' »»»bi»j 
« ftfcMfflttiaEa^-r 

mmixmmtifv v^owcatje^s^ayy >^^r 

[0 0 3 6] *»MOa7CBW*a«f«fc» 

40 tc, ^l 1 (Densyv-X^AT'ti, «*^Bi:, huIB«* 

HufB^y y*£*v VV-?ik'ft\,-a£Wi?Z>'P%.<£ 

T, BufBSffi*«B{4, BulB7 P y >h+)"-A^cox^-|5] 

^•y HijIB^y yM^-'^S-oavy F^rfiJ 

tufB^y >h"9— /^^tom-03T>K^fiJffl 
L/iT'y >*X7-@«***5M*tt*x5-lH]aBfi^ 

so s^ai:, rni2x^-iaa»3i%«f*#sic 



(8) 



WM¥ 7-230372 



13 

*;/y >*«f£tcgoVT;/y v^x-5-(D»4fe*aa 

*WUft»&K:>ry viriDttJB^iga-j-S^Uv^x^ 

HESi^at. flwayyv^x^-fi^aKcts^y 

>*X7-*D»l»0«ffli:, tuia«8*3SHOx5-(HHt 
fixate <fc««9IE^U > h^-ywcr)x^-[p]^jg^ 

yy &i:**rr*o 

[0 0 3 7] *«WOS8(0BW*jSjac-rSfc«> 
tc, !gi 2<0fflWJ->X7 L ^Tti, flB*»Hi:, itufB*$^ 

Bfr 6X»ffl*Jtt«©J^*#3 93WJOB**Sfr*fc« 

BiBJttWKii^-rs^u >*fflimt«**rr*:/y 

IRSnfe^U >*/X7-7»M-M£« LTftuiBii 

[0038] *fSW©S9©B«*a/rrsfc* 

^ 7. h 7 - ^ ^ l> TMt § < i: l oco 

yy > tuK^y > h-9— y^tct ^sij^^n 

4)l»©yu>*fc«:tU 9ulEiK*»Btf«Kv^-rn 

*MD:/y >^tc c fc§m^tufB7 p y > Mj—^fcjgjjrr 40 
x5-o»*Lfe^y >*fc:Hr*ai*j^3^«ttJB 

[0 0 3 9] Sfc, 1 (XOBWfcadrt-Sfc 

*8Bi:**y h7-**^LT»»T*4>JS:< KB so 
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«fcD»J»Sft*«S©7y>*fc*«U BufBiffl*S@ 

^tufBi^-rn^cD^y > **aHM«\ buIb^u > h 

■9— /^rcg^-rsffJWJ^X-r A*C*5V^T. SufB^y > h 
U SufBS^B^e^^-lftcoi^TOaiBJ^H^ 

©«e©ra-&*B#ic»u miE«i*8Bfc:wiB^— y 

[0 0 4 0] 

tc&^r, ^tcjsuT-en^noBa-rswiBi^i** 

[0 0 4 1] «{*WJctt % *5eWJfc<fc*SB 1 <D9J»h>;* 

Kyy>*rtoPMo*yy>*«JBfl!)««« 
tuiE^y >^/xy-^©j^-/^(op*fflyy > 
*ttffios«wtc««-r*o :/y>*x5-<D 

[0 0 4 2] *SlB^tc < fc^m2CO01BJ>'X7 L AlC*5^T 
fi, ^y>*/X^-5»J»-9--/W«*«fi*6<0x 
^-liItt}B^k:!!£oT9lWJ*||HL, fiHt<0<fc3*c:/y 

>#/x:/-5fM»ij-- ^^y »#«*8ifr6(o 

JBaW4^i*-C. 6±W£x5-llI**lflIBTSCi: 

«*SEB^6ox9-iataiB«fcftiA, 

-7»M-;^yj >*x5-<D«»**fflLT»«> 
T, ^y>*/^^-^M»'9---/W||BlgiJ*BBtt , r* 

[0 0 4 3] *«Wfci«a3<09]»h>X'rA»C 

fi^sfijffl^Dy^AsiiiBKiu. yu^^/xy-7 

[0 0 4 4] Sfc, *aWfc<fc*»4 0Bl»jS/X7 L A»i: 

*5i^ra, ffi*ii^e)/'j>^/x7-7W^-^ 

^Bffl»JBB»^-^*, 93BJ^3 7ife«. ^ 

yy >*o*mLftx5-»s^-^ov^'f tifrt it 

■9— tf X 14* « 6 tc |rJ±T ^> C t ^ T t § o 
[0 0 4 5] £/c, *«WfcJ:5S5 0B1»h>^-rAtc 
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[0 0 4 6] #3£W\z£.Z>Wi§<Dmrs7,7-L>\C 

5 e io 
[0 0 4 7] Sfc, *«!|IIte,J:5S§7©flJ*jS'X7-i»K: 

-r* < eW3yftv>©T?|iaS«f|IB«r*<ci:*l'T?**. fto 
'T, Sg5. IS6fDI^BiJi'X7 L ACQi§"g- < J:»K x^— EHg 

[0 0 4 8] £ti* *36Wfc:«fcS£8©fflBiJS'X-rAK 

x5-0|g^L/ciS^ , 'J>^fflxy-5fCv'3^ 

fto-c, a.— «f<o^m<oHiJWtiaawHHiosii8*H*c 

[0 0 4 9] #SS8HfcJ:S£9©BPBiJi/.X-rAfc: 30 

*5l^-ni, >*lc:ts^Tgflfrtox5-#%£Lfci§ 

3^*yj^T?ISIBte9lMU ^CT'Si^W^x^- 
fT?C£tfT'tSo ft^T\ HlBih>;*-rA©«fJ6, ffiv 

t^T, X^-BfSfcfrSCfctfft, ft^cDot-Mca- 40 

H#*v\, for, a— lfO¥IHIO»JWi:lHia«flH©JS 
[0 0 5 0] ^ftWc^Sgn 0<oenSU->X-rAtj3V> 

^Ottgyy^fcffl^TBEPB'J*^? Cttft- so 
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[005 1] iC5T?, £9©01Bih>X-rA©J§^ # 
[0 0 5 2] ■ x5-»SfeS^3^fl[)Miatt«*JL— tf^ 

[0 0 5 3] • X7HSi'/3 7©II3tt«*;z--- «ftf 
JgVltiLfcfcLTfc, K5?groiiatt«ca^L» IE 

[0 0 5 4] Jg 1 0<DEnB'J>'7.7 L AT-(i. ±IBKH^«r 
8?^-fSC£#?/££o ft-=>T, TOv'XxAOffiv^ 

fiJStt, piflitt, ^-tr^tt*, nt9cD9iBij>'Xf- 
A.fc^$e>fciq]±-r5c t^-e^So ccn> 

tin^s)m^3 7*m^T* x5— isis&fT-s c t# 

T?*, ft*<D<fc 5 ta- »f3^485ls«ll*»6J6ffl^ , n^ 

[0 0 5 5] ^HJllciSgl 1 1 OfflBUv'X-rAKioV^ 
it. x5-[pHtJg^gf$l;:<k»3, *»r/«Bfl, **>-fe;b 

[0 0 5 6 ] R^*aet»ft * y > v- * 7u 

[0 0 5 7] Sfc, ^•^y-i'/'jV^T'X^-^ 
>Z(D7V>Z^-®mftm*'l : 7 : i££tfT°%%o ft 

[0 0 5 8] ^fgB^tiS^l 2(DEnB'J->X7 L At*5t^ 
«jfflB*»0iB'Jtt*llfc:3B^-r*^ , U>**, 

So 

[0 0 5 9] *H*at«*<*»t-3V^Tfl!)*»aigiJ 

v>* mmt&zm t- %> ?v y z t m 7v > $ % vm? 

— t7Sijes-9--^A^fflBiJfi^{cftv^BnBUi ;; 3 7'*xr-;l/ 
7r^l/t feWi? &m 2 <DZ.t y7£, 
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ttstoiesi:. j etite»r3<^ , y>*a«©^rB*4< 
[0060] sfc, imai»j«a-9'-^wa3BJtt«o3i 

a 7S t tott LT»&:/ U > £ *MiR? * C £ tc £ 0 , 

y u ^^/^^-^wfln-y— /^*s«iWfca-s:<fc 5 ic l 

[0 0 6 1] *$£mic<k%m\ 3 0BlWh>X-rAfc*3V^ 
[0 0 6 2] *SKatc,J:SSl 4^01»J>'X7 u AtCfcV^ 
[0 0 6 3] 

* U B]»J**3R-r*«S*«« (11 40 
*1 2*1 3, WTcn6*^5>r7>h4:l8W-r*) 

mt^T>htfPkm^m*m&0)7v>£ (i 

7, 18. 19, 1 A, 1 BS¥) fc* huSH7'J>*U:«J: 
SJWiJ— ^ (1 5*1 6) *^C? 0 ±9H?5'tT>b£ 

[0 0 6 4] ±E*ry>*a, ^cov>-rn^cD^T 



18 

[0 0 6 5] -yjV^l (1 7) . ^U>#2 (1 
8) , 7U>£3 (1 9) >^/X7-7 
*J»"9— ^ (15*16) <Do— *;l/^XKiM8£-a: 

[0 0 6 6] -7y>*4 (1 A) . ZTV>$5 (1 
B) <D<fc?lc*y h*7-^ i OtcifiJS^^So 

[0 0 6 7] #ffl»JS/XxA<OJH^*\ 03^# 

HLfttf6R«t«o CCm B3Wh>XT-A*, *5 
-<7>ht^WS (1 1) , PC (1.2^1 3) , y 

'j>h^3oo (Buaoiteo^u^nj-— , 

LANiie*7b7-*^J>* 1 A, yU>^ 1 7, 
18-K 18-2, Ry*yf7^10kT, Itic 

/X^-9*J»*-^ (1 5*1 6) 0«ftBtt^U>h 
■fr-^3 0 0<D4ncrtlHLfco 
[0 0 6 8] S^WWJ^X-rA^a, 

ooe3so«m^itttt?«?**y hy-*yy 1 a 

3 0 0A^B!(i»cSiJO-rSo *7h7-*^JV*0»] 
^u>h^-^3 o ortcD^uy^/xy 1 — 7*iJ 

hy-^yu>^ 1 A*^6±{ft^ , U>h-9-— 0 0 

3 0 0*^K*7 by-^^UV^ 1 A'MD^U 
^-S.tB«^«te*»rfcte:-9-^-H-s (3 l) 0 cti 

[0 0 6 9] #tc, *91WJ>'X-rA'CttlftStt«tc<J:5 

»Jtt« (jmt, nsff^fBST) */>;>h^/^3 0 

01C^*T£ (3 2-1) , ^U>ht-^3 0 0W 

#<o**p&atf, ^c-eenBij^T^jc-stc-rs (32 

-2) o Sfc, *«»&0^-Xi:4**7 b7-*±<D 

**y h7-*i047 r 'J^irO««, ft«, 

ER^Jv'XxAcD^XxAIS^ 'ffl«tt. Plffltt. ■9"-tf 
[0 0 7 0] Sfc, fi£*Bl»J*>X-rA»c*5frj-§»HOB 

cox^-^g^fT*/^ (3 3-1) , yj>^x^-coSI 
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§o £fe. «^*Ax5-fcJ*U x^-f££yy>* 
*ffl^/c. x5-R£Hfr&©««©ft^¥fCTWJ*:ll« 

u ®mmmi>mmr& (33-2) 0 «6t, 

* (18-1) TSS#Wx5-#*£Lfc#&, *yh 
y-d^Ofl&OfWrUV* (18-2) *ffll>fti5 
-H«*. «ffc«ca«-r* (3 3-3) o UUK0X5- 

[0 0 7 1] ££>tc. fiejfefflBiJ^XT'AtCfetj-SSEgcD 

ci:lcf§ 0 #Rt£ia3tc:fc^T. UNlX*«*L/£^y 
0S J f>Windows*«ttLfcPC*'5>f7'>h (12. 1 

3) ^s. fie*-e*Tt^*^fc (a) mmuvm^ 

(b) yu>h-9--/^(DBlBiJftiSOffiiJ», 
9 ic*ra 0 

[0 0 7 2] £6tC. *y h T 7-^±c0^ffl£D7 P U> 

[0 0 7 3] ^(C0 4*fflV>T, *01giJ->^f-A©^ft: 30 
^P^t^o *'>XfAtt, PCXttWST?fe5* 
^^fT>h 1 It.' ^'J>Hf^3 0 0i, *^h7 

(i a. ib) i:T«t^ 0 

/x^-^wibi*— ^««6 1 5 7?«di-r*o ft ft. sea? 
(oi7. is. i 9^-9— ^iajs^-ryo^ru^^ti 

[0074] ^^rz^M nc«yu>h-9-— trxs 

*iffi*^8tSo *»#«1»&TM:, «ft3tt»fcJ:S93 40 
BU*I^. ^UV^x^-^tr^grBIBttffiOHl^ 

[0 0 7 5] ^iWilt-/^ 1 4tcte. *y h7- 

f&mmv— t wxr— 7 2 o o^n^-r^c 

[0 0 7 6] ^/c. yU>^/X7-7»1t-^l 5 

*7-5*JW*Bga5 7 4 0 0 7y :/#«jSEffi:giffl5 7 
3 2 0*»t*fc o ^J>Hf-WSft»7 3 0 0tt, 
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sw/yvF^-exB**^***,, 
-^m®$mui 4 o of*. mfgy»j>h^-ex§tt 

S^T9o K7 P U>^/X7 p -^fflSiffiagl5 7 4 OOf* 

aiBij^a^ttim-rsfcfeoxy-^ap? 4 1 ot. ^ 

H^ai^gP (7 5 1 OHO t. Z?V>2 F5>f/<ffl (7 

550?) fe««tao iKD5*>. ^g^a^wax 
s Q yu>*F^>r^^i*ru>* (1 A. 1 B*) * 

©JttI"l"5fe460S*»t6 (open, close. write .ioctlH) 

*a«-r* 0 s&ao^3^ai*fiB7 5 1 ot^y >*f 

^-Y^te. (1 A. 1 B*) micm*<D&<D%: 

[0 0 7 7] ^U>*««|g«SB7 3 2 Ott, fflflS5MR 

^1 4^6os^ca^#. iyu>v 

( 1 A. 1 BH) 4 0 O'vOSgfcK 

«L tttt, U ffffa^EPBima^-^ 1 

[00 7 8] *^h7-*^'J>* 1A, 1B&C 

ah^jimm&i a 1 ot. aws^uv^/^^-^w 

S^-^l 5frt> L 0lB"J-r — £ <Dfi5Sk SBfltBl 
fiW*fr3 fc»©«SH • BPgiJSB 1 A 2 OJ&Kttfco 
[0 0 7 9]»cH5 4:B64ffl^T, ^EPBUv-XxA 

[0080] ^^-rz>h. ^u>^/xy-^^jgs+?- 

0 5<7D£Mc. MPU5 
0 0. '>XfA/U5 01. ROM^^USIO. RA 
M**y 5 11. *-#-K5 2 1 . 7«)X5 2 2, f 
^^3>hu^7 5 3 1. — #SE«KB5 3 2. ^ 

^n>hn-^5 5 0. /U>^7^5 6 0j!)^^ 

[0 0 81] ^fA/U5 0 1 MP U 5 0 0<D& 

mx&tim^ 0 7 Kbxii^ f-^m^. ^coftucoM 

»«#) *^ 6ft So 
[0 082] MPU 5 0 0Wi>XfAMX5 0 1 
LT. 4^-^- K 5 2 K r^fSttSB 5 3 2. -r> X 

^b-r 542. hy-^ i o. v^^oiaia^ 

H^. ROM** U 510, R AM**»J 5 1 1 ^fO* 

*yfcAm**ff 

[0 0 8 3] F 5 2 1 tia»<0A*ffl««fr6 

feST^XtfM^ntl^o — 5Kia««B5 3 2ti. 
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(i^U yZTp-f* 5 6 O^LTv'XfA^X 5 0 1 
fc««£nT^*o Sft*8lO^XrA/U5 0 1 
L ANWANf (D^7 h7-^7 l OtC^7 h7- 

C0 0 8 4] fvvz/tt-^ftmv—wto 

52 K T^X5 2 2. rV*:7W 5 4 2 #fBWt 10 

[0 0 8 5] :*Jca6 4ffl^T, ( 1 7, 1 

8, 19, 1A, 1 B9) <D/N-K»>x7«li«*BiWr 
&o yj^tis MPU/U60K it- ^I/FSB6 
02, MPU 6 0 3, ROM^ : eU 604, 2 &fS«3$ 
16 0 5, If SM^^l/ 6 0 7, +r:/M P U 6 0 
6, V^^^eUn^hD — ^6 0 9, RAM^i'J 
6 OA, RZfyV >$X.>i/>%$6 0 8^6*So 20 
>#<05^, :/'J V*X>S?>SB6 0 8Wtt<8BI5#*\ 

[0 0 8 6] 0 Hi, MP U 6 0 3 (D&m 

[0 0 8 7] MP U 6 0 3li*MP U/U6 0 1 tefYL 
T, 6 0 2, 6 0 6, 6 0 9^CDISi2n>hP — v-^6 
0 4, 6 OA, 6 0 S^y^rU-^fElfiSBtXta** 

[0 0 8 8] ^;H>^-7x-7a36 0 2 (J^fg, 30 
^>^7i^ I /F i:B§f) te, ;/y>***±ffi 

/ F fc ty£ I / F fi£ TJWISrfr 3 fc *6<D 3 > h n - 
7t:*§o *olff C*f-MI/F) £0»Il/Fi:LT 
& SCSI (Small Computer Syst 
em Interface), RS232C, RS42 
2, GP-IB (General Purpose I 
nterface Bus) 4 t> hP-^X, HDL 
C (High — Level Data Link Co 
ntrol), Ethernet, Token — Rin 40 
g, FDD 1 (Fiber Distributed Datalnterfae.) , 
ISDN (Integrated Services Digital Network) I? 

-760 2(D^~^^jLTmmtLrm^i>(D^mm 

?%>o 1 (17), 7U>£2 (18), 

>*3 (19) oiatc^uv^/^r-^wjw-y— ^ 

(15-^16) <Dn — *jW*Xlcfij|gS-e£ifr&, SC 
SI, RS232C, RS422, GP-IB, -tr>h 
D-*XWfflt\ yj»4 (1 A) , 7V>£5 

(IB) ©±5^*^ h*7-^ 1 OtcK*S£-££Jf'&, so 



Ethernet, Token — Ring, FDD U 
HD LC, I SDNl»So 
[00 8 9] ROM^^eU 6 0 4 lCte:/'J 3 > h a 
-5 6 0 C OlHWlfkSLhtf ^7/, (IPL ( I n i 
tial Program Loading) if^ 

[0090] R AM^t'J 6 0 AlCtJ; (a) /'JV^n 

0, (c) inv^F^y^/'gM^U, (d) ^-v?M 
^77S5^^»J, Stf (e) ^»^Vy77fif^ 

tik*mmT%o Cti£><D5% (a) £ (b)tt*MEI P 
L Ate T^-ftifr<DZfV > h if — <E> #V > 

o-F-rscfcKiJ;!?, feM~?Z>o Sfc (a) £ (b) 
&R AM^U 6 0AlC«»Si% ROM^ : tU604 

0 4tcti^7^->h^— WtS^-T, t^TRAM^ 

6 0 AtcttWLTfc<feV\ 
[0 0 9 1] if^MPU6 0 6«, MPU6 0 3<Dfg^ 

tcfifv\ ifaMtM*;l/6 0 7 >*x>i^>SB 

6 0 8 t(omvxmt}«sM^noo 

[0 0 9 2] ^iJ>^^^'j3Vhn-7609tiRA 

M**U6 0A<Drt§ 7 reports) 

<D?V >^x>v f >g|5 6 0 8^0R(Bl/ffllRtfRAM 
^tU6 0AtfDRAM©i^, D R A M^U ©SU» 
(U7U7^*) ^tT*5o *RWL«Ult4rt]*ODM 
A (Direct Memory Access) $Sflfs 

>hD— 56 0 9*^MPU6 0 3JCj*L»Jii»(i# (M 
P UM* 6 0 1 rt<7MM*§£>— 8P) *7 7 -9"— hU M P U 

356 0 8 t<Dm^\ t^MPU 6 0 6*MI#S6 0 0 C 
- 1 £:frU >^^^'J^>hD-76 0 9tf{f*§ 
*&6 0 0.C-2*/rLT. 7 U >$X->is> I / F fcof 
.Si /F£fi£ot\ ilfl^fT^o 
[0 0 9 4] 7V >^^^U3>hD-76 0 9&, ft 

^6 0 0C-2*ffl^t, yy v^xy^ygp^v'^ 

y'j>^x>v ? >a5-\m^T§o 

U>^x>^>a5^b-+f^U>^Oil^cti:, ru> 
^^^'J^>hn- 76 0 9ti, «#lB600 C-2«: 
ffl v ^ T , ^->*^777 SPO rt > ^7^>'J7 

yu>*x>^>w^a*r* 0 
[0095] mmsie o o c- m. 
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if^lcS, #{t^*§6 0 0C-l&, ^7MPU606 
^>K*3S(BU. >*x>^>«J6 0 8fr6KSX 

[0 0 9 6] ^CB7*l^T> *03»jS/^-rAO^fl: 
^S*0 4<Di§^£9 2&tcpL<, HffltSo CCT' 

s, *5>f7>n it, imm»mmy—'*i 

[0 0 9 7] CCTS^^TVM 1*. IftatfctB/ 
ffla:/y >*«£fflWJ«iS8l5 7 lOOfc, W&*ffi7 1 
60i:, »PgP7 17 0£, *U>HftStt«-r-^;l/ 
7 1 4 0£, t^'(TZ'Vm*s*7T—7fo7 150t 

FXttBBS (B3 4 £03 StcfBf ) *»W57?ffi"eH 

n*;a^s*\ stRb/co ccr% wa^y 
wa«*«tc*ns-r*#^'j>* c/u^i-s (i 

7, 18. 19, 1 A, 1 B^M) ) ffl 
£fc^a:7y >££S, 

T, »1?KBfSo H^*»7 1 6 0S, (a) fflgij^ 
a7l¥llWttffi7 1 6 K (b) :x— If a 7 1 

6 2, (c) 7V>$%\li?3~7m%ttm7 1 6 3mic-o 

fT^o ^^asico^TOPJfflS, 0 1 6*JB^T\ f£ 
^SMB-T^o fflW%$7 1 7 0S, (a) HlB'J^a^tDHU 
.I717K (b) ^UV^/X^-^SJWlf— ^S±0 
U*-F*:/-5<DIM«I7 1 7 2, (c) Ql»&a7m 
ti<DUS/m^7 17 3, (d) x^-[USfg^7 1 7 

•5o ^^^7^X7 1 8 011, yU>*/X^—7.»J 

SO, *"OI/#Blffl5 7 1 9 O^fflV^T^-— »f^#Ra-r 

[0 0 9 8] »*9lW«a-9— 1 4 tcS, Maoyij 
>*«ritea-r«-y;l/7 2 0 Otcfin*., ruv^^n 

fiW7 2 1 Ofc^y >#««E«*»7 2 2 0£!3tf 
§o 7 2 10^722 0O*^?(0»S6ti, 0 1 3#ffll^ 

t, «T«wrs 0 

[o o 9 9] #0T*s, ruv^/xy-^^JSfif-^ 
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i sicfc^T, yu>hif-trx§^gP7 3 0 0*. =i 

v>FSI9#»aS7 3 1 0£, ^3^Sllffl7 3 3 0 

p^-e&agp 7 3 4 o $j»*Q.affi 7 3 5 0 1 l 

T, *5!Lfco avvKfiO^tJ-SP? 3 1 OS 

^-T7> h 1 1 ^6H3 4XBB3 5lc^-Tnv> F 

t>»^Sft«)<oa5»7»*So ClT% BlBiJ^n Fnrt/fc 

s, 03 stc^b/ccfc^tc, t^^yyh, imwmm 

28iB2 9#«0 0 

[0 10 0] ^3 7S««B 7 3 3 0 SEPBUfg^n v> F 
Hl»J^3^*SJiE<0X^«-5 7 4 1 
O'vtgSWf 3o P^-^jaagR7 3 4 OS (a) BlWJS^a 
^I¥ffl«ffi7 16 1, (b) *fgij^3^«li7 1 6 
2, (c) ^ > U>^gU> ? 3^f^mi7 1 6 3*§Hco^ 
Tcop^-^n v > K* 5 4 T > F ^ 6S« Lfc#& 
20 tc, 7 P U>^/xy»^SiJ®]Siiagi5 7 4 OO^Sif 
— ^l/^KBL&A^, 7 16 1—716 3CDSH-&-S 

^7 4 2 0, iftcov^TOfflBiJ^3^0«S«r 
f St Sftfeoy 3 ruiilf 7 4 3 0, 

7V>$%^m?%fz&(D7V>£ i gm7~-7)l'7 4 4 

oi¥*#Bg-rso 

[oioi] mwwsmmi 350s, (a) w^ 3 7 

30 <omffi7 17 1, (b) 7»JWif— 
±oy^-F*:/— ^©*J«J7 1 7 2, (c) WSHiSB 
70«S/^7 17 3, (d) x^-tEia^7 1 7 
4^cov^TO*»Jffl3T>K** , 5-Y7> 

/cti^c, yy 7»j»«aagB7 4 0 otc^t 

b, 7 17 1-717 40S»J»riv>FtcJ*|£LfcSJ 

Sif-7;K oI0X7-7flf-7;W 4 2 0, 
> 7 3 7IIIlf-7;l/7 4 3 0, ^y>^§lf-7 
;U7 4 4 0£:M&ft3o 
40 [0 10 2] 0 7tc^nj'^^ , U>^/X7 P -^$iJSiI-9-- 
/S<Diia755£*\ 03 7tcpL<lHSELfco S/'a7tti*l 
35 7 5 1 OS, WTcO<fc^tC^a^?T^ (0 3 7# 
BH) o 

[0 10 3] (1) 01B'J^tcM»f"r^o 
a*WJC«. xy-7ilf-7;V7 4 2 ortcois^^ 
g£rg#fT3 (7 5 1 1) o 

[0104] (2) ^y>***ijfflit>o$;3^##*« 

'J>^flf-^W 4 4 OrtOK^^g^Mfr-r^o 
so *MffS, BlWJ^3ytc»lC-r5ru>*^ov^TfT9 
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(7 5 1 2) o 

[0105] (3) :/yy*F^/Mcfcru biwj^h 

^*«J«-rsai»J-r-**»#i&Cyfc«>. writev'X-r 
A3— ;l/S:5lfff &o i&gfcJSU* writev^-r A^- 

;i/tta»ni5it¥'ra (7 s i 3) 0 
[oio6] (4)751 3-emm&m&i>rcm»\i/B 

zr<DmT*&&t?&tctb. 9iWJ»7Kia'>XxA=i-;i/ 
*7y F7^^icWU Wnt %> (7 5 1 4) o 

[0 10 7] (5) mao, 91B'M7^?l^X^A3- 
(i3 7m r t n fcfBLfc) *^x*y£ 
t§ (7 5 1 5) o 

[0 10 8] (6) R0ffl}WE1*ft6tf* ttTOffll* 

[0 109] (6-1) ^ 3 y«l^ .91»J^3 7IE« 

4 2 0^, ^3 7IIflf-7;W 4 3 0rt<Dl^S 
g£H£rr& (7 5 2 1 ) o 

[0 110] (6-2) ;*>OWti*lffl3 7 3 6 0*fli^ 

^(0«fT7C*5>f7>hK:a«r* (7 5 2 2) 0 
[0 111] (6-3) SHIRKS 7*\ xy-7 7 4 
1 OZ^fiUfifrrSo * X/-7flf-/;l/7 4 2 Ofr 
6, KBlBJ^a^OKaSBfcHiJIft-r* (7 5 2 3) o 
[0 112] (7) M0ffi#S«ft6MF. WT<7)flLS«: 

[0 1 1 3] ( 7 - 1 ) pfflttffi-fe ;1/ 

4^yv*Oi5-3-K*»5 (7 5 3 1 - 1 ) o 

[0114] (7-2) :/y>#x^-o»i»*ffi#i"r 

£rjg»J-f & (7 5 3 1 - 2) o 
[0 115] (7-3) ^3 7«tt^ 91WJS>3 
IS7fc:MSrU 7 5 3 1 TfffcfflfJBtt^y >£x^-:a 

f-7;l/7 4 2 0t, ^3 7ISflf-7;V7 4 3 0 

(7 5 3 2) o 

[0 116] (7- 4) ^Y;bffi^a5 7 3 6 0*fl3^ 

T, RBigiJ^3^H«»7bfcc:t*, SKHWJS^ 
7(DffiT7i# : 7'f 'TZ/hlcmi&-?Z (7 5 3 3) o 

[0117] (7-5) ^3^m*ffi7 5io«r.. yy 

■>*x5-lsl«?S%:bMK:#T (7 5 3 4) o 
[0 1 1 8] H7lC*5^T. F^^9$7 5 5 

Ott. H4C0« : &4:BI«O«ffi**fT-r*o 
[0 119] Rli:<H7fc*5V^T, ^>T;l/m^a57 3 6 

Ott, >*/X:/-^fflWffiH«7 4 0 0**6 <DB 

[0 12 0] #tc, H8-B 1 1 fcfflV^T. *y hy- 

^yy v^owflWittatt^D h3;b»s*»iwrso 
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>ia, i Bjcov^TKAB-rso *fc>^y >h-y--^3 

i: Its 3HftUNIX3fitClpd(line printer daemon) h 
^-V^-;l/Zi>tfjL — ^^[cNetWare RP^D h a 

(8 i o) o tn&s, :ry>F^-m 5^ 

F7-^yy>^ 1 C^OfflWJx— #©<E2£«^ 

10 (8 13), hv-^yy i c^B^y 
5^©B3fflScx5— «e*^#av^ (8 i 
4) o ^t, a— tftt^u y^m^r, 

y^^x^-Ortg^rWaE-rSi^Sltffeofeo clOHH 

^^hy-^7 p y>^s^yphn;i/co^+^^ic 
(8 i 2) o ^ct% *«3«a*y hv-^^y > 

^©HB£*»i*Lfc (8 2 2) o 

[0121] • *y by-^^y i A^^yy 
20 y-^yy >*tcov^T<oi¥iWft^y >*ttffi*Kss , r 

« (8 2 4) o H3BJ»7fcLT«, (a) fflWJ^s^O 
iE«»7/a««7. Rtf (b) RHH*TO«^Jc, f¥ 

[0 12 2] • y»J »/^y-7»M-^ 1 5fr6 
*y Fy-^y 1 Ale, cpBr/SBB. 

iieyy >^x^-0tt^ofc*^^**i«-r^o - 

[0 12 3] H9*fflV*Tie{l«*y hV-Z? 

y >*»tt^n F a;l/co«j«fc«b**^f o UteWtc 
tt, El OKi^T^y b7-*^U>*e]»3V>F 

30 t, m \ mcjjkir*y by-^yy 2/&vm<D$m$ffl 

TCP/IP (Transmission Control Protoc 
ol/Internet Protocol). SPX/IPX (Sequenced Packet eX 
change/Internetworking Packet eXchange)^F£)il{lt^/ 

<Dmmmmw*:$m?z>o hi oaowFtt, ^y> 

frZ^v hU-^yV >^-NCDn-r>F^L^ Hl 1 
O^y-b-v^^y h T 7 — 2~fV >&fo't>*7 } ) > b"9"^ . 
^1 5 C/«J >*"/X^— 5»Jfflit- ^<D»ffi) -vOl^ 
40 WI»WB£* ^-b-^**^ HlOiBl l OrtS<Dl¥ 
*ffiiA?)^iL/c1fI¥5-2 9 8 3 1 2§ 

[0 1 2 4] B 1 0C0xiv>FcO-9^, •feyi'3 >H7 
^TCP/IP^cOiifl d * ^ i/ 3 >^^3»f tV^7b fi?a^r 

□7>hu ^-^iius#*w^WJcy-fe^ f-t^/c 

#fflWJ^3 7<0JfeW^-^O^--^iib*# 
^Otcy-tr^y ht§ 0 0T^<, 1 -^fficOffitc y -b v F 
so LTtWf>xf^Mtl)Ci:3b^fSo cct% 
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1 6 6 5 1 1*§. «BB¥2-6 0 7 8 l*t, »H¥3- 

1 9 2 4 6 3#RtWBH¥3-2 2 4 7 7 8*§lCfEit2 

(8 2 4) tt, HI Ofcfcttfctf-y^fcT'y 

[0125] ma©yu>^x5-Eiai»^ (8 

2 5) fcfc, Hi OlcfctfS+Sr. 4^>-fc:;k SBBffl<D 

[0126] jw±<D*««** hy-^yuv^aa^ 1 

(1) ifSdSS (9 0 1) o 

[0 12 7] (2) s;3 7UAk^U>i'K7^i:o 

*;l/;/y>*ffl©«dfc±ffiH* (9 0 2) 0 
[0 12 8] (3) y'J>^/xy-7»Wwq 5 
<O^J>?F7^7 5 5 0 (9 0 3) 

fffijflfgp 1 A 1 0 (9 0 4) OBBfgtfSSo 
[0 12 9] (4) ffi*<D*5'f7':/h • 7 V >MJ— 

*fiJJBRrtl (9 0 5) o 

[0130] 0 1 2-n i 5*jh^t* mmi±m 
^yy v^/xy-^sj^-^tcov^T^-r^o sj 

: *<ott«. am. mi^ffist/c±T\ :/y.>**a«? 
-rsiMi^fcofco ft»fcutt, ^y h 

LT^SffilK-tM'X. PDL (6PWJ3V>FOagU) > R 

y >*tt^y (i a) tfv># i (17) iT" 
y >^5 (ib), wBBBiwjoRrftBtt^y^^tt^yv 

£1 (17) t^'jy^S (IB) iv^A^ftili:* 

[0131] ^(Dtcisb, jL-ifoinmtfxz^t^om 
,[oi3 2] w±oHiBiiS*»8fe-r*ft«), mm<±mic 
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fltLfeo ffllitfcf. fflffi^X^A3, PDLtfPDLK MS 

BiM^niffifci/^itattwcwu yy>* i (17) 
t7v>*5 (i b) *4m0]»jBa-*-^wawL. 

!ftf^u i (i 7) *»s?-ra<k5 
tebfto cons, »tt9i»«a-9--/wx5-yy>* 

-TSJ^fcU o.-iftci:oT»Sb^y>*«:a« 

10 [o i 3 3] m i 3^fflv^r, »attau^i/Bi9JS* 
»sc*»iun:»wr*o *h«, *>atoBi7*. aatt 

au^;l/TOfflB'J}i^tclilLTl¥L< l/ctOT6l>o 
*»a<0»-©*^ > b #ttB3Bi«a-*->* 1 4 tc 
^y V^afSSax-TVW 2 0 0*RW\ *biwj-9-- 

ex<Dsa*r»-e&5*y h7-^±o±rcD^y >^ 

y i i a^f&wwgJi^-^ 1 4 tcnatt«**^-t-s 
ts mftWLmmmv-^ 1 4*^y>*asRHffW7 

20 2 1 0**fr-rsci:K:«feO^ K»attafca£"r&:7 p 
■fT«7 2 1 0tO«fll*. *£5-<7>h (1 K 12 

^■y>*a3R*ffSB7 2 1 o^^wjfw- /^t* 

TWc7 2 1 0 0®!^, ^v^7> MC^f&L/cfc 
so *-e*So ±K2 7^©J*8**ia5 StC^-To 

Tvhfc^afcaiwJBa-y-^^raoafias 5 2. rov 
'j>?tiyn^7Ai5 5 3 a, ttaa^u 

5 5 1 tf^ttwwwa^- ^ 1 4co73*^>^^ 
a\ »»aigysa-9— ^o«ia«5 5 ttasB^:/ 

'J>^MM5 5 ltf^^Vh 1 1<Q7W>& 
t\, a.— if I /F 5 5 5tt^-6 6fe|e|i:T«*o 
[0 13 4] WT. HI 3«r#Babft*^-«ia¥)a«:, 

siwrso ccm a-f^7-h7D-i!7^ ait 

x-^^-XHiOjCffl^D^A (APfcW&T) «: 
[0 13 5] ( 1 ) »»Bl»J«a-9--^ 1 4 fiO^'J V 

^atiKEffissiBB? 220^ yy >^/xy-^$ijffli 

■9—^1 SrtO^U >*«J«KaitfT8B7 3 2 01C w 

T^m ««oiga*a*-r4o 
[0136] *R:/y v*/*:/-5ffl»it-><i 5<o 

tta, «» 

^y >if(om*. &m 
so >*/xy-5»jw*-^^ 1 5^ja±oE«** 
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ffu Eta»**4MRffl»J«ait-^ 1 4k, sggr 

3U— >M 4'\<7X #BMII&*BS (B3 6fc3Sbfc:/y 
>*tt!B2£ffifc**JE) t>frv\ l 4 1 5©HOii«* 
-/Wy K*«4>bft (7 1 - 1 ) o 
[0 13 7] (2) 5MJtWWSa*-^ l 4ti. ±EK 
8B8*fc»-3** fufS:/U>**§&Wa^-:/;W 2 0 

(7 1-3) o 

[0 13 8] (3) ^5-f7>h 1 1 rt<Dtfc«»&:/ , J 10 

>*tft«SP7 i io*\ Batt«*Aai:bT, ISliS 

1 4rt<D^ , U>*«ia8llfTffi7 2 1 O^SStS (7 2 

-Do 

[0 13 9] (4) R;/y >*«iK5£?Tffl5 7 2 1 Ofc*. 

ffi^LTV^^UV^^WST— 7/1/ 7 2 0 0«*MB 
L4tf6 (7 2-2) . *IK**ffU KKatttttca 

«|Rffi7 1 1 O^W^-T* (7 2-3) o 20 
[0 14 0] (5) «BEttaBi^U>*SBR«P7 1 1 

■ftatta-r-^i/fc^-pT—^? 1 4otc *g*fi-r 

So 

[0 14 1] (6) ^^^Tyf^Wl^J^ 
i*SWayU V^fc^-S (7 1 2 0) o COS, ft^ttl 

— was bv^u >$%MtRLm< c 

[01 4 2] (7) ccT*±Ef5fl!:7n^ 
Ak:«feSJB*«*^±IBi*S^ , U>^^<kS93IS"J*. W 

[0 14 3] (7-l)-fSffl^n^^Aa57 1 3 1 rtO 40 

V#a«?«7 1 3 lfcfll^T. JL-1ftf±iatt^y 
D>££\ jSffl^P^^tettbTffi^rSo 

[0 14 4] (7-2) JSffl^D^i*W7 1 3 1 1*3© 
»50KJ£«7 1 3 2£:ffl^T, a-lWflllBttM X. ffl 
SSEP^7?fp] (*-hb-b/7>F^-7^) , 
± • T • £ • ffS0A*ft. ^-^MSDfT 

ft. Hl9ja«*0»**«*, /Sfflyo^Atc^bT 

So 

[0 14 5] (7-3) 9HHHJ8r*-S^HJ 
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^Atc^bTS^-rso 

[0 14 6] (7-4) JEffl:/o^5i*rt©fflJHS5 7 1 
3 4tt. ±fE»3tf3^B7ny92>rt©9]BU»7 1 3 
4W\ PDL9£J«»7 1 3 4*ffl^T±IB»*»**91 
Btj3^> K5lJT?»SPDUcSSSTSo 

[0 14 7] (7-5) lEffl^a^Attx «m-?V> 
**gffiBl»Jffi^SB7 1 3 5*fflV^T, SfllWJi^a ^tco 

7 1 5 0fc!E»1"So 
[0 14 8] •^'J>?« 

■Mffltt* 

(7-6) »ayy >*is«03BJ«^aP7 1 3 5*4, 

(7-4) ^jSKbfcPDL^fjfB^^U^^tCiSlfl-r 
S (7 2-5) o CCOf^ *ufBi*5S7y h 

Miattai'r-7;i/rt^a'&yy >#9ittc#£ft£»8\ 
•rso 

[0149] (8) V^/X^-^SiJffl)-9— ^1 5 
rt<0^a:7§«S5 7 3 3 0«\ HuSOPDLfcgfiaftai* 
WSJ^a^fcbTSlIU tulBX^-^7 4 1 OtctSSft 

"f So 

[0 15 0] (9) ^ , U>*/X^"-9»JW'9--^1 5 

^o^u>^/x7 p -^*j®S[ia7 4 o o«\ tuaiOEn 

ftUv? 3 ^*tulSX^— 5 7 4 1 0^&WffiU 7 

y > * ^itatta^JBfi* tvfc*— FtssL, awo* 

^IfftSo t<om, *l^>h»att«-r-7;l/7 1 4 0 
rtOHattaSk^U^**. ^a^S^**5-f 7>h 
ffl^3 7f-^l/7 1 5 0lcS»-T5o ^<D01»Ji^a7 
MoWB | J^3^^u>hliatt^-7 r ;b7 1 4 
0JcKSbfcffl*^IBW«:S»ftv>cfc5tc-rSfc«)Jc, 
hftatt^x-^W 1 4 0*^(DV^-fn*^* 

^^>^t^£-tso 

[0151] • zjL-^mm^m^m^^h^. 

>Hftatt««^atcbfc<&ofc^t:«tTU 
hilttif-7;w i 4 o*?B*-rSo 

[0 152] •!»a^'U>*i§^WWJ}S*a57 1 3 5 

aSbUfcofcBffc:, AUVhSiaftaiT 1 — ^;l/7 1 4 0 

[0 15 3] ±K£S"CW\ ^^UV^^^-lftcS 
«**Sfc»Jctt«il^U>*aSR7 1 1 oi»iy 
U V*JBSaiB'JJBS7 1 2 O^mtctT^T^fctf, C 

#yuy*^<09i»J»*«rattbTS»tt»i:fT5* 

*«as7 1 2 otc*as-r««P»*^ ms© (6) t*se^ 

[0 15 4] Sfts ^fU>h^af±a-r-^l/CDrtS^ 
«Ba^y>*S^WB'JlBSaB7 l 3 5t^3 7lcWlmt 
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U>*<D«IB*ffifflT*ci:ft^*«o tH*tf. Xy> 
*4>««fcLT. *U>F!IStt*r--XJl/7 1 40rt 
©3SBT**P D LSS l J4 3 1 , ^-hU-h/7>H 
7^-X<DESU4 3 2. JBIK1MX4 3 3, Jtffi/ififfi 
01SIJ^ES'J4 3 4, FfttfM 3 5, t^* »'h*4 

3 6 flOtt J <Dtt3itO*><0(Dffl'&to*«:iiSL, U> H 

mmttmt v>z ufcBi»J^ a x^xy >*-eawj-rs 

[0 15 5] **ao*>C>hT?*S/ , JVi I i 

^gif-7;w 2 o o<ort§«\ s i 4*#5Sbatf 

j&Bftl 4 1 Oh, *^U>*/^/-7*J»U'-^fc 

O^T©*X h£ (14 2 1. . 1431) s g 

B77^ (1 4 2 2. . 1 4 3 2). printcapft 

j£BE$ (1 4 2 3. , 1 4 3 3), ^'JWX 

X-5fMW1^>*tt« (1 4 2 4. , 1 4 3 

4) . ?'J>^/xy-5IMM-^ttl8 (1 4 2 5. 

. 1435) ^fearr&o cct\ a 20 

4 2 1 , , 1 4 3 1 ) ttfcX'J >*/XX-9»J 

§ 0 printcapt*, §y»J >^/X^-7Wf-^WI 

XX-9*»*#STo P rintcapftj3cBB#W\ ^X'J > 
^/Xy- ^ffltDprintcapiDfl^BB?** 
To printcapOffffltiBitH I "UX/WE 2ffl 

Sffivx^Z/l/BilC SMA/CD*y h*7— ^ 1 0 5 
(TCP/ I P) (V-a7M^300 0-3-2 0 
0-4 0) fcfE«2ttT^5o printcaptt^COln|«©B 

Cl:m§o ^printcaptCOV^Tti. ttTg^tXy > 

[0 15 6] S&fc. ^Uy^/xy-^fflWlJ— ^ 

*i 4 5 1, 452, xy 1 

4 5 3, urn 1 4 5 4, xy 455. xy> 

1 4 5 6. ^3711457, 1 4 5 8 *!B 

iEf^o CCT, »17'J>?*1 4 5 ltt*»i^y 
>^^€^STo i£E)7^Xl 4 5 2liS»K #ih. 

tt»ort*a. xy>*/*x-7WJWtf->^*^i: 
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/Mttetiwo > whb** fv-* xy>* 

<o*3ic*y h7-*»S-e»ttStiT^«ofr (**y 

b r 7-zw.mm&) »Hfi 4 5 4tt#yy> 
i/*3 7«ii^sto *xy>*fcH-rs 

[0 15 7] X'J 4 5 5 OlC&^OXy 

*cosstc*fj6-rs^uy*tt«i 4 5 5tfffe»n5o 

Xy>*S!«l 4 5 5 0&. S*a D pS«.h^-F^x7U 

1 4 5 5 tc^. F v bffiA-tr 7M 4 5 5-K SHAM 
gl 4 5 5-2, MffifflWJ<0 oTS 1 455-3, PDL 
■fe-y M 4 5 5-4, J88ttMX-fe* F 1 4 5 5-5, 
7^>ht7M 455-6. »*fe*y M 4 5 5- 
7, ffi* • *B'h*"fe*y M 4 5 5-8. tt« 1 4 

5 5-9«\ IB^-r^o 

[0158] llT\ F7 HBfi-fe 7M 4 5 5-K 
PDL-fe^y F 1 4 5 5 -4, ffiffilt-f X*: *y F 1 4 5 5 
-5, 7*>b-b*yFl 455-6. 7 M 4 5 

5-7. tex-Wb^y * i 4 5 5-8tt, *Xy > 

m*-Ht^K7H6«> PDL. fflfflHM 
X. 7*>F, tt* • IB/h*©*^**^ a. 

v F«*fcS6* " W^^l^t^'J *F-y 

[0 15 9] fflM&ft 1 4 5 5-2^'J^X^» 

£>fflB'JMft#*u xy>#x>s?>©««icjsuT3B 
9^>^y>*wifT/». s/y7^y>*7?ti 

[0 16 0] WffiEPMOpJSa. &X'J >*1?ffiia50lBiJ 

[0161] CCT% PDL h&Page Description Lan 
guageOBSTfe 0 , ZCOmfcteMFntiLm^'no fc$><Dk 
dobe1 t ±OPostScript. -tf P V 5 X#<DInterPress. ISO 

cOSPDL ; t£*Bi»J3^> FOSBctca&sxXvyttOES 

c/p. vtt<DLiPs*wa&*o sfcxy>*tttti 

4 5 6tCti. />J>?(0l7-tt»1 4 5 6 A, UV- 

4 s 6B. atfy v-*a«i«»i 456 

C^rfB^-r^o 

[0 1 6 2] C<?)^> X^-^l 4 5 6 A tcti. X 
^_cr)^^y 1 4 5 6 A — 1 x^— ; f 
) 1 ( 1 4 5 6 A-2) , X^— n— F2 
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(1 4 5 6 A- 3) £rie3£-f &o 

[0 16 3] X7-^/l 4 5 6 A-ltt(a) 

EMI^x^— <0ft«ffJli* «4U7-tfeD^ (c) 

©B9]»«aiiiaprtexv-co«a«H:, i^>ax7 

— ^^UV^ FT 7 *— ^X7- T?fc*K (djOEHS^ 

>Fu-5i&©T&£o 10 
[0 16 4] X7-3-F 1 ( 1 4 5 6 A- 2) hX7 
-3-F2 (1 4 5 6 A-3) <0i«^ ^6*8^ 
■££C£T\ yy>*F5>f^W«Wbfcx5-0»lia 

n— F2Mu 0WJx^f^yxf-i/3>3 
0 5 OfflStB^XaT;l/^U>* K5^^P^- 
X*V F (V-^l7^S#3 050-3-026-3 
0) cdx5— 3-Ffcx^-plffla-F (*^x^7;b 
co 2. 1. 3ffl5x5-=i-FU:fE«) tcffl^-r^cfc-9tc 

[0165] $ftyv-^8«!ii 4 5 6 Btt, 

yV^fcfctfSPDLOflKtfiBl 4 5 6 B-1, 3&*fi 
ffiOHSttJS 1 4 5 6 B - 2 . «t«OT<Dii3StKlfi 1 4 5 
6 B-3. 7*>h<5!)*8ttffil 4 5 6 B-4, fS^ 

h»«jbi 4 5 6 B-5£!ea?-r£ 0 cnf)^#»^ 

LfcH£\ B 3 9iC^To ( 1 ) ttFD L^St^ftg 1 4 
5 6B-1T\ i««nt^SPDL»39 1 1 fc^SS 
jntl/^PD LS39121-3912 n^6iS* 
tX^o ( 2 ) ttttl&ffigttKffi 1 4 5 6 B - 2 T\ 
HKSBOttJS 3921— 392n tl£o JSttSP 1 so 
<Dttffi3 9 2 1 IlCl(DWi3 9 2 1 K *-fey F 
(«fi/*fi) 3 9 2 1 2, MHMX3 9 2 1 3* 

£ Q ( 3 ) (i«Kas£&Kffi 1 4 5 6 B - 3 T25 0 , & 
gf«ffifcfctt5«<0W*K3 9 3 1 -3 9 3 n^JSff^ 
fB^-f^o (4) «7*>HI»ttlBl 4 5 6 B-4 
T% ^8ShT^47*>h»3 9 4 1 fcfi-^a-^KD 
7^>hS3 9 4 2 1—3 9 42 nfr &UlfiE£ft§o 7 
*>F€3 9 4 2 1 iCti. Mfc^VFSK (H7b7 

O.F v 3 9 4 2 1 K «»«Bf (rtBU #~ F 

'U-y^SKfi. #«£^>n-F\ ^Jffg^vn-F^ 
fl^-ftuM 3 9 4 2 1 2#{>l'JB£ftT^So ffc<0:7* 
VhStcoV^TtH«TftSo (5) ti»S^»ttffil 
4 5 6 B - 5 T% 3 9 5 1 fc*«3SO»a* 

39521-3952 nfr&«J«*n£o §S%3 9 5 
2 1 fctt. MtcS^^^7 P 3 9 5 2 1 1 tW^/^Zt 
<DES'J3 9 5 2 1 2*. tt«£nT^4„ fft<D»5£*tc 

[0 16 6] B«IC 'J V-xa»MflBl 4 5 6 Ctt, «■ so 
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y^TJKfiEStfftT^* F*y FSrSl 4 5 6 C- 
1 . frffi/M® 1456C-2, PDL1456C- 
3, fflttlMXl 4 5 6 C-4. *ft«8BS#l-4 5 6 C 
-5, K&ttSB^-Y^l 4 5 6 C-6. SESfigtfS^f 1 4 5 
6C-7, tf-Fb-F/^FX^-^l 4 5 6C- 
8, 7t>M 4 5 6 C-9, §Sl 4 5 6 C-A, ft 
^ . $g/J^ i 4. 5 6 C - B £:fea5T&o 
[0 1 6 7] Ste, PDL«9J«no»?)^)liatt«* 

i!Sfc-r:/y PDLaiHys"es«)5i:±r 
4ic^tc^ (7 2-D *e>:/y 

^*J»"9— ^1 5fcfc^T^a7§{l7 3 3 0*-r5fc 
ilSITMl 3-fcW«-e***V *JB?)&tn 5 1 0 
©JfiStfiBTB&So 5 6 1 TXU >**^#* 

25**fx7>U S*46«5 6 2T^'J^ffP 

-F&£>tf 5 6 3-ePDLti^LT5 6 4T?^U>* 

[0 16 8] &±<Dmm{±mis^?<OWm^fc'Z>^ 
- T<D2i— *f\c£vT <Dm^B&&* (1) WJv'XxA 
.CQ«{RT£SI3I{±SI£: (2) tt«B^:/y 7 

1 i ofcyy>**ss*tT»7 2 1 ojc**ttaiai^ 

;l/ 2 ti i <o u^l/ 3 l fc 

2 0rtS«r-S-tyo 

[0 16 9] CU:*0>6att«L/^l/^OSl»J«*lc± 

[0 17 0] &*5, 134i:13 5^^LfcO.-ifffl I 
/ F 3V> Fusr_lpr i; usr_lgc. ^ 7 > F fi! I / F 
B8»cl_lprfccl_lgctc*3V^T«. ffl»«a<OBlWJtt««: 

T, usr_lgci:.cl_lgc^*3V^T«. «[affl<OfinWJ{t««:- 

[0171] mmic i JsaofflSJttaL^AJi-e 
#ft^3TVF j f»BB»*«ffl-r*»&^ wT©*»*«a 

(a) a -if, X«(b)yy > h^-W7a^7i. 

fe^.o UPU ±IB=lT>F^Mausr_lpr^usr_lgc. 

ci.ipr i: ci.lgcT > cn6 <D*»«c *aS*^B??* 

[o 1 7 2] ( i ) *jaa<0Bi»Jtt«*cov>TO3v> 
[0 17 3] (ii) s«B<omwjtt«#Mfct- 'J 



(19) 
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mm^mmcmrcrm^fv >$<DM^*m-?c £&<& 

[0 17 4] £fc, &L±<DZL— *fffl l/F^v>Husr_ 
Ipr t usr.lgc, t^JTyVmi /V M^cl.lpr h cl_l 

r, ^ftzoimmc-o^r and toR^m^tzmm 

[0 17 5] £/c, W±<0a— tfffl I/F3V>K<0* 10 
^"T^T, usrjDgPi^Srfc^fc* lpr, lpq, lprm, lp 
c, pac, lgc, jobq, hold, rcvry, atlprn_disp, jobhs 
t, prnconf_disp, prnspc_qry £ LT fcH^o SE 
Kllpr, lpq, lpnn, lpc, pac^FCOa^V FWS^ 
BE#<0*n&<W^> FfctHUBTT £2>\ BU^^ bTilig 

[0 17 6] Sfc, K±^-fffll/F37>Fusr_ 
lprhusr_lgc, I / FBB»cl_lpri:cl_l 20 

gcfc*<^T«\ 3 IStfC 7 * > Y- tt«^>* 7-W(±i? 

s c 

[0 17 7] Sfcusr.lpraTVF-eti, *3 W Ftf 

ffliwtfc«**fciraft7y>^ 

D^A^au2iOJ:5tc«yy >£lco^T, (a) EPJSU 
tt«<Z>a'&1£, (b)^^7>F£<OSggi, (cOEPWM'fe 30 

[0 17 8] W±OS16ilJ?i:«g'J^, ^(OJ:5tc, ^ 

-^<Dmm*&tb%tf i b¥-& mmtR^n o m<o ^ ^ > f 

(usr„lpr2i:f¥^) S d fe T** So 

[0 17 9] ( 1 ) usr_lpr23T> FT?H\ OL-1f ««J 
i6tCusr_lprn-T>; F£I^UA*3l£fc#A2jt'So 
[0 18 0] (2) *37>F^ AtfSftfcWBUttffi 

gyij >£tco^T^<D£,fft££ fete, (a)^^^^^ 40 
hfctDEBS, (b)Bi»Jff^^3y«. (c)13B*§m&S^ 
"TSo ±fB(a)£(b)0 2SgU:o^T, a^y^o 

[0 18 1] (3) a— 9 f tt«S«tlfca-&^ r, J>*© 

[0182] (4)*^7>hu coi^sneu? 
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[oi8 3] u±<D*i»a«k:*v^rtt. «»©a£- 
a*?f4<ii:tfT*5fcv^a*tf**o 

[0 18 4] £*5, ±K¥SBflHRU\ (a)usr_lgc3T 
> FfcusrJprnTV F<D0fffl, (b) usr_lgc 37VFtc 
l_lprP^<D<Wffl, (c)cl_lgcKSti:usr_lprn*T> F<Q 

0MB* (d)cLigcBB»4:cUpr8B*0«ffl"et>. 

SCfcft^tSo CCOif^, usr_lgc3T>FX^cl_lg 

[0 18 5] I/F37>Ft$>§usr_lp 
HS>lpr, t^JTZ/Vm I /FBBiR-e**cl_lpr(OA* 
3I3££LT, a«?:/U:'**»3R'r«o lpr3V>F* 
5pJffl'TS«'&, K#<01pr3V>F*fflV^T^SJSffl/ 

[0 18 6] ^ic, B 1 6£:fBV^T, ^^T^F*^ 

[0 18 7] (1) ^5-Y7>FrtOH^&SB7 1 6 0 
, ( a ) mrJ a :/f¥*ffl#« 7 1 6 1 , ( b ) a— ¥ 
»J^3 7«H7 1 6 2, (c) 3 ^«f%« 

ffi7 1 6 3H^ov^TOP3-&Hi-«r, 5 
MW^-'Sl SfcfiS (7 4-l)o 

(2) Ffi5 

7 3 10^ ±127 4 - 1 <DB8'&-eB:R*:§ft- 

tt, pg-&-^«iasP7 3 4 oteffia^ff^rs^-rso 
[0188] (3) m^mm»7 3 4 oa. *bb^* 

**ffdW*o B3WJ^-3 7»tttt«7 1 6 1^^U>^ 
WJs^^bW^l 1 6 3 0ra-&-£fc-3^TW\ fifBX 
^7llf-7;W 4 2 0 V a— y*giJ^a7JHE7 1 
6 2<on^\^^X^ tuie^a ■/HKSSr^— 7^1> 

7430^ #ps-r^o 

[0189] (4) ra-&-e-#!gs$7 3 4 o«. ftdtufc 

iS^x-^^r, ^5-f7>FrtO#BI^*»*W (7 1 
61, 7162, 7163 ICJESF-T* (74- 

3) o 

[0 19 0] «±^F^WSia 0 , «T^T^% 

■9— e Xtt (p]±T S C t T# So 
[0 19 1] B 1 7^rffll^T, ^5^7>h*^6 
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[oi9 2] (i) ^^T>hfy<ommen 1 7 o 

ti\ (a) BM(iJ^a^OBJ»7 17 1, (b) V* 
/X^-^^'9---^±oy^-hX^--5'OOT7 1 
7 2, (c) 01M> ? 3^m^O{SS/^7 17 3, 

(d) x5>-[sHftfg^7 1 7 4Sfct^T<0»JW«\ 7 
Vy#/x~7-?fflWV- m (74-1) o 

[0 19 3] (2) ^ , U>*/X^ , -5WJW*-/^rtO 

n-T>FS , 9»^gi5 7 3 1 o«, ±mmms^^n 
w\ »j»«ui8P7 3 5 Q\c&m<D$£n*i&nk?%>o 

[0 19 4] (3) 1UWBm7 3 5 0«\ 
*!/-5IMW«Hi»7 4 0 0fc*tU 7171-7 17 
4 0#»J^3V>Ktc^/SLfcSJ®5[i^^T-r^o * 

xy-7flf-7;W 4 2 0, S?3 7HifIf-7 
;W 4 3 0, ^'J>*ffi!f-7;l/7 4 4 0*I8ft 

[0 19 5] (4) ^U>*/xy— 5»JIB«1SSI5 7 4 

(7171, 7172, 7173, 7 1 7 4?) IcR^S 
(7 4-3) o 

[0 19 6] u^e-hx^-^SJfflr^, fcTF 

to 19 7] (l) ^-I'rvbrt^'J^bx^-^ 
o»jws*«7 17 2^ (a) x-f-^Afitpm/n 

m (7 1 7 2- a) , (b) ^^-5a**»T/SBB 

(7 1 7 2-b) , (c) x7-5&m/#±/nwi 

(7172-c) *OWJWS*«, /U>^/xy-7 
WJW-9-— /^l S^Ro (7 5-1 -a, 75-1-b, 
7 5- 1 -c) o 

[0 19 8] (2) ^UV^/X^-^SJW-y— 
3-7>FffiD#W-SB7 3 1 OB, ±fBWJWS**Sfif 
tt, SiJWfiiaSP 7 3 5 0^U^- h X^-^SJfflJBS 

[o i 9 9] o) mmmm&i. 3 5 ortou^-hx 

172-a, 75-l-a) tc*tLT, 7 5 - 2 - a 

5ffi***f/?*&BB# (7172-b, 75-1- b) 
tC^LT, 7 5 - 2- btC^L/c^^^X^-^tti^^ 

(7172-c, 7 5- 1 -c) tC^LTti, 75-2 

[0200] JK±o»jw^5Sfc*5, tse*-e#Tv^a^ 
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[0 2 0 l ] ^tc, SI 8-^2 7*fl3^TViS«sK& 
[0 2 0 2] SJftfcH l 8#ffi^T, *aiBJ->XxAtC 

&f%3L^-ftmt^-mm<D±fctt:m%:, mmt 

10 § 0 x5-<D«£tE<0SBK:jSI;, x5-*?U 

>£x^-l 8 100, yuv^/X^-^SJWltw^ 
X5- 1 8 2 0 0, »«aiBiJBa-9--^xv- 1830 
OfciMSLfc (1 8000) o 2£tC, ^ijV^X^- 
18 10 0*. MT^§X7-1 8 110, 7'J>? 
TS»Hl«t?irSx^«- 18 12 0, a-lf^AJfcff-S 
AMHlllTtSxv- 1 8 1 3 A, ^UV^SBOttS-* 
£8l©&B&»fft«x5- 1 8 1 5 OKifmLfco 3-- 
WrA#ff?^0«"?#&x^- 1 8 1 3A&, ^e>tc 
:/y y^fcASUfflWJo^B&x^— l 8 l 3 0-fc±fB 

20 SEPfi'J^B&x^- 18 14 0tc^L/Co £/c, y 
•J V*/X/-59J»1f"^X7- 1 8 2 0 
^f5X7-182 10s ^U>*/X^— 

/^SttiiHretrsx-5— 1 8 2 2 0, 7y 

-7W^-^^il^^S^S0MX7- 1 8 

2 3 Otc^glLfco »»Bl»JBS-9— /^xv- 

1 8 3 00^ 5x9-1 8 3 1 0, ftmwm 
Bsit- >vee»iHHre#£x^- 1 8 3 2 0, »«ai 

BASS'*— >^<D«a^X»4)&fiftS*Wx9— 1 8 3 

3 0i:iM!Lfto 

30 [0 2 0 3] ±fBH 1 8tcte, 18110—18 15 
0, 18210—1 8 2 3 0, 1 8 3 1 0—1 8 3 3 0 
<D±fB&x9-U:WLT^TLfcx9-ffi3I (180 1 

0) oft«*, X7-MH 8011, n^i±m\ 
8012, x^— sq.9^b 1801 1 8 0 

1 4 ICOI^T, ^Lfco 

[0204] s*f, iawa^y>*x7- 1811 

OlCfctLTHu X7-^I^7>J>^1 8,1 1 K. 
S^tfftL 18 1 12, X7-Jai8fitf4Ll 8 1 1 
3, fflSrtSWSSlfil 8 1 1 4-fcLfco yvyZT&W) 
40 [n]«T*t£x9- 1 8 1 2 OlCftLTtt, x^-^tti^ 
Btf^y 18 12 1, $H&tfftL 18 12 2, x9 

-«yi3£Btf:/y 18123, fflfflrt§*v/y>* 

ftCffli&^Sf^x^-MiatCiSlHl^l 8 1 2 4 £L 
®17- 18 13 OtcttLTte, X7-«ffi81tfy 

y 1 8 1 3 1 , mBtfzfv yzfrhf) 

-5*J»1f-^8^*7^7>h'\©«fi 1 8 1 3 

2, x^-MraasKtf^y >^t^y y^/xy»7»j 

'$*-^£^9-f7>h 18133tU JfflJIrtS (1 
50 8 14 4) *WT<0<fc5lcLfco 
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[020 5] (1) ^y>iP5^J'#/^-5W 

[0 2 06] ( 2 ) «B& 6, »W«1B. 

IS* ftUx5-K»U a— »f««yy 

[0 2 0 7] :a-Wt-Atf*&M"e&t>, yU^^KiS 
?fS18"J©sJ5S'S:x5— 1 8 1 4 OlcWLTti, x^-& 
ffiSB^UV* 18 14 1, fcSttV/y^fr&T'y 

18 14 2, x5-ffla»Btf:/y>*i::/y>*/* 

^r—^MtSH-t)-— ^fc^7^7'>'h 18143tL MS 
(18 14 4) #fcTF©£ "5 K Lfc 0 
[0 2 0 8] (1) yj^^*^^'JV^/xy-5M 

[0 2 0 9] ( 2 ) «S& 6 , a- WIS. ffll*. tf , 

[0210] (3) jeasac, w-sz/ysf—yWA 
[0211] (4) ^yy^tfswwJo 

[0 2 12] y>J >-if©a*Wl7- 1 8 1 5 0lC*fL 

tb, 17-^1*^^^ i8i5K 

TVb'NOlBSl 8 15 2, X^-JHii*^ 1 ^^ 

t yy >?/xy-7»^-^ ^ 

fc*5-f7>h 1 8 1 5 3 fcU ftlrtSS^'J 

i8i54tLf;, T'y y*>mftwwM-n 
[0213] Mir^^yy 7lW» 

■9— ^x-5-1 8 2.1 0lC*tLT«, X^-^tii^M^. 
7°y ^ 18 2 1 1 , $fi£tf'fcb 

18 2 12, 18213, SaSfl 

«jWR«1 8 2 1 4 £Lfi: 0 ^'J 
■-^-eeS)lHHST*fr-5X7- 1 8 2 2 OtcttLTti, x 
5-«lB8Btf 7'J >#/X^-5MW-^ 18 2 2 
1 , $8£#&L 1 8 2 2 2, l7-«B*^y 
/X^-5$ijaS"9--^ 1 8 2 2 3, fflSrtS*^'J>^ 

/^^-^sijai-y— /^icffiii^j^^oxv-saat «t 
mm i 8 2 2 4 i: l/co r y >*/x7-5frr<Hw-^ 

OMMX7- 1 8 2 3 0 tcWLTti, 17- tttil^fi 
tf$MR01HIWStf- '^Xttf 5^ 7>b 1 82 3 1, i 
^ry>*/X^ , -5W1» , l>--^* , &*MR9iM*a* 
-^t^5-f7>b^«^a 1 8 2 3 2, X^-SISS 
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Btf 7y y*i/x^-5iw*- ^fctfBSWJra*- 

1 8 2 33J:U «ra«S*^y V^/^^-^SJ 
fflHt-A^EPBiMS 1 8 2 3 4 Lfc„ ^'J 

[0214] sfc mm.r°zz>i*®.mmmy-'^ ; 7 

- 1 8 3 1 OtettLTtt, X7-*m«B*«»»mWM 
/<i 83 11, iftfftbl 83 12, x^-sa 
10 SgBtffcL 18 3 13, *09A8*ftliE& 1 8 3 1 4 t 
Lfco ^MUt9JMBS*- AT'iSjlHl^T-^Sx^-l 8 

3 2 otMUtt, x?-*w*fitf*HRaMHB3tf- 

^1 8 3 2 1, *«38»ab 1 8 3 2 2, X7"i!!Iii 

A^stens'jss-y— ^ i 8 3 2 3, ao.srtStftfScH'WJ 
gg-9— ^zm^hw^^^—^m^^^^s. 1 8 3 

2 4 fcbfco iMRBiBJBa-y— 1 8 3 

^X«*7>f7>M 8 3 3 1, $8S#&L1 
8 3 3 2, x^-HQSftBtf^y >^/X/-7»M 

20 -^m 1 8 3 3 3 1 u «art**»»BiWBa-9— ^ 

fWaiBflOS 1 8 3 3 4 t L/to *HR9iWJW»J— / W 

mmmmx*te. mt-mwx?-^ 



Ifi-rsc: tlcJ;D, 0l8>J«riKtt trco 
[0 2 15] Wl 9i:H'2 0*fflVT. 3-— 9*©^ 
X-tf-ZMKtiK WEPBiJO^^X^-fD^tLT^ 
LX7-A^OIsl^*«:SiWrSo 
,o [0 2 1 6] ->*3^W±lgP7 5 1 OCDjaa^Hl 

02 o^#sat*^e., gwii-rso 
[0217] (1) '>*3^««^, swwfcjBwr*. 
ji<*tte«, x7-7tif-7;v7 4 2oft<Dmmm 

B*H*rf* (75ll)o 

[0218] (2) ^y>**««*o^3^#**a 

Uy?flt-7"il'7 4 4 OrtcDKi^B^S^Tt"?) 
(7512), 

[02 19] (3) 7y>*K7-f;<K3*U aiB'J^a 

;H4tt»@«ff-r* (7513). 
[0 2 2 0] (4) 7 5 1 3TaiM*»#LfcaiMS>3 

«ryy K^-l'^lcWU, 5lff-r^ (7 5 1 4) „ 
[0 2 2 1] (5) wM<0, Gi®mT&%l*s*TL.^- 
iV<DM K) fit (02OT-tir t ni:f2U/t) ^x-v^f 
5 (7515), 

[0 2 2 2] (6) R9B#IE#a&»f, UTCjOS* 

SO tf 
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[0 2 2 3] (6-1) ^3^^ BtfH^s 7iE1tr 

4 2 0 ^. ^3yiiiif»7;w 4 3 ortoiia 

(7 5 2 1) o 

[0 2 2 4] (6-2) *^;l/WaW7 3 6 0*ffl^ 

70«fT7C*5^7>hK:3i»'rS (7 5 2 2) o 
[0 2 2 5] (6-3) RBHHS>3 7£\ X7~^7 4 
1 0*P6MIHrr*o . ^^5Slf-7;W 4 2 Ofr 

6, KHiwj^a^oKaaatmift-r* (7523)0 10 

[0 2 2 6] (7) r 9 £TF<D81S* 
[0 2 2 7] (7-l)Bffl«t^>Xfi,3-;b 

y^(DX7-3«-F«|§ (7 5 3 1 -Do 
[0 2 2 8] (7-2) ^U>*x^-(0»»*Bg«-T 

.so *e»rrs (7531-2)0 

[0 2 2 91 (7-3) ^3 7*fflR** Bl»J^3-^R« 
»7fcM*rU 7 5 3 1 -l-e»ft»ift^J>^5 20 

4 2 0 i:, ^3^11117-^7 4 
3 O^O^^^atCOV^Ttf 5 (7 5 3 2)o 

[0 2 3 0] (7-4) *>OWB*j3B7 3 6 0*:fl3^ 
T. RfflBJ^a Wa«»7Lftci:*. ysKSJBU$*3 
7<DffimZ54'T>Y\C'mi&'t%> (7 5 3 3) 0 

[0 2 3 1] (7-5) ^3^a*ffl7 5 1 0*. 7V 
y^^-WiSm^Wi^^ (7 5 3 4) o 

[0232] £A±<DiSa7mtimc^TCDmnvt l z, 

*±fBH3B0»7ffi*^XxAa-;l/^ < fc D«tBbfc«-& 
tCOV^TlftS^L/co (3) (Dwrite^X-rA3— ;l/^S- 
*»7Lfe»&tt, *<0« (7-1) - (7-5) IC^ 

[0 2 3 3] Sfc, OL±<D9m^mT*l*. 7V >^x^ 
-ag1K^D4rXfcv^^3^ai*SPi:«BiJO^a-feX* 

[0 2 3 4] W±0^3^lll*»7 5 1 0<DJ£5i#JII2: 
^-XtlT, Wl^O*'5K:ttftLx5-liia[«S** 

ff-TS (HI 9#B» o 
[0 2 3 5] (1 ) 7 5 3 1 - 1 Ot¥fflm!-t:>Xv'X 
f-i*3—;l/<Dta*T?»5x5— 3— FfcLT. 384 Lx 
5-#»Slfti:fci:, R#«lMX*fti* (19 0 

1) o 

[0 2 3 6] (2) 7 5 3 3<D*^ )imtlfc&*) * 
;l/tb^gP7 3 6 OtcBHH^a 7<E>S»IS7#li*t"£ so 



(1 9 0 2) 

(3) K*-Ol/m*lffi7 3 6 0«, 01WJi/3rOtt«7C 
7?feS*7-Y7 7 >KO^>r;l/5K*y*X7 1801:190 
2 (D*-* (1 9 0 3) o 

[0 2 3 7] (4) ^v-f7> hW- 9*1* ;* *f 
357 1 9 0*fiJfflLT\ ^^;^7^X7 1 8 Ofr&S 

rtfa«»7bfeCfc«:»15 (1 90 4), 
[0 2 3 8] (5) *5-<7>KD3.— tftt, H#*7 

LfeSKaiw^3^<o»»«!B*. ra^-e»7 1 6ort 

<D9lWJ^3^»««JBOBa^:«*67 1 6 1 «rffl^T. 

-*%£tftiii:i:, B:R8HMX*»I* (19 0 
5) 0 a— *TM\ aB5«F<O«0ki. n-if»f^^*;P 

C <DJ§^a— *m 7 U > # JEW Gl < Mtf^^o 
[0 2 3 9] (6) 3HftLx^-<DK^i:B*«-9-^X 

©ffl»*x5-*KSLTV^aaK^ , U>#k:**6-rs 
( l 9 0 6) o 

[0 2 4 0] (7) CCt\ ^y>?X7-B«^P^ 
Xtf, 1 9 0 6tCctS^U >£^©ffi«ffi*&K:<fcS*6& 
LX7-«^^ffll, «lSE0^3^m*SP7 5 1 0 

>*x5-iii«fif%«JBfr ew^ao 

[0 2 4 1 ] (8) v ? 3ytB^a5 7 5 1 0 te. X^-« 

[0 2 4 2] tU^^SKLT, 1^1X7-?^- 
*f<D^A##B/£#, SfflRO^Bftx^-^&OHS 
^St^ct^tf^o 3Sft©UNixi:HufHipd'*jSK 

[0 2 4.3] 4*5. ±IE (7) tCfttt«^3^m*»0 

5a-if^A*^S^ogfflB0Oi£SB4x^--<D«'& 
fcH«fcl,Tfc<fct\> (7-6) tC^-T 

-ocd«* (^'j>*x5-»»o*mfc3.-^** 

[0 2 4 4] #rtC0 2 1 i:12 2£rffil^T, 3-— *F<Dft 

^Ax-5-3b^50Eia^S*8JiW"r5o 
[0 2 4 5] ttAic, ^3^ffl*»7 5 1 0<DMWi#J« 

[0 2 4 6] (1) ^g^m SUM*fcK*r'r3o 
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B*!B*f"r* (7 5 1 1) o 

[0 2 4 7] (2) yyv^ftfiJffl^O^a^*^** 

u y?fif-y;v 7440 rt<DKS3SB*M*r*r s 

(7 5 1 2) o 

[0 2 4 8] (3) K^'SfcfcfU WWJ^a 

;l/ttatt0»fT"T« (7 5 1 3) o 
[0 2 4 9] (4)7 5 1 3TWBJ*S*bfcffl»J^3 

*^jy#F5^»U 38trfS (7 5 1 4) o 
[0 2 5 0] (5) flfiSOX 91WJ»7lg«^Xxi*3- 
;l/<DM0ffl (0 2 2t?« r t n fcfilfe) ^^x^y^f 
§ (7515) 0 

[0 2 5 1] (6) RD«#IE*ft&tf* WTOfflH* 
[0 2 5 2] (6-1) ^3^tt»*, B3»J^3^jE# 

4 2 o ^mmmmj—f^ 7430 n<om^ 
m%mffi?z> (7521)0 

[0 2 5 3] (6-2) *^/Wti*rtB7 3 6 0» 

y<Dfrmt^^7y hKjMSfS (7 5 2 2) o 
[0 2 5 4] (6-3) BB]9J^3 7** Trf—vl 4 
1 0^'5ffl*-r«o \ X^7fIf-^l/7 4 2 0^ 
6, IWh>'3^1^SS^BJitl) (7 5 2 3) o 
[0 2 5 5] (7) B50«^a«&6*f, WT<04fflS!* 

[0 2 5 6] (7-1) Pfflmi-tr>X^>XxA3-;V 

> £<Ox^-a- K«:f#S (7 5 3 1 - 1 ) 0 
[0 2 5 7] (7-2) yy>^x9-<D«PI»*ig«-r 

.50 SrSHrTS (7 5 3 1 - 2) o 

[0 2 5 8] (7-3) ^a^«»*. 91WJ^a^S# 
»7fcM#rU 7 5 3 1 - 1 TltfcPffl^^U >£x~> 

-=i-F*8Ewr*o «*«ae«ri:E»«. 

glf-y;V7 4 2 0 ^3 71ifir-7;l/7 4 
3 Ort<OK^3SBtCO^TfT-"5 (7 5 3 2) 0 

[0 2 5 9] (7-4) **Ol/atfj»7 3 6 0*ffl^ 
T. KaiWJ^a^H#»7bfcCfc*, ^IWI^3 
7<Dffirfct?'7'{7>h\cm%%?Z> (7 5 3 3) 0 

[0 2 6 0] (7-5) ^3^W*SB7 5 10*. 
>$rx5-lllW*-5tt»fc#T (7 5 3 4) 0 

[0 2 6 1] (7-6) ^3^ai*W7 5 1 0 8, 
y $ x 5 - mW&% #JB* 6 WTO— o©Wfe*<ifi;£*i 

[0 2 6 2] .^'J>*l7-fia?0*^ ^'J> 



[0 2 6 3] • ^7^7> h(DrL— +Wx^— EltB&K 
«gfi£7 l 7 4*ffl^T, SKai»l^3^0IIWM**B 

[0 2 6 4] (7-7) I!3a!*i8aiftx5-^H5*« 
£T3 (7 5 3 5) o 
[0 2 6 5] ( 7 - 8 ) WattfifcHft*^ ttTOJMI 

[0 2 6 6] (7-8-1) ^U>*lC*rL*^>-fe;V 

io **>-te/l/fc* ^UV^WHoWWft^ffr* (7 5 

3 6) o (7-8-2) mmiS3 7W&V>rclsb<Dl$M& 

0] BJ L fc i: m L < «: 5 £ 5 S * T § ffl « T? * £ o 

9 2 4 6 3#fclS»c*ttT^*' (7 5 3 7) o 
20 [0 2 6 7] (7-8-3)^3^357 5 10^ 

7U>*fcSa£TSo *^3^»ai«. (3) fcR 

^SILft: (7 5 3 8) o 
[0 2 6 8] M±<D^B7mtimc^T<DmW't:&, 
(3) (Dwrite^^'xA3-;l/«iE#tC*fT*n. *<D 

^^ 1 J>^tc^^*f^OfflBiJ^*5V^T^L/'cx^- 
*±iaWWJ»7K4ft^^T-^3-^<fc0*WLfe»& 
tCOV^TKWL/fco (3) Owrite5/^T-A3— 
30 #»7Lfc«*fcfc* (7-1) - (7-8) tc^ 

[0 2 6 9] )&±<Di? 3 7510 <D«M#M1* 

^-Xi:LT, WTO^^tctt^Ax^'-lHiSJaS* 
HfirtS (0-2 1 #KD o 

[0 2 7 0] (1 ) 7 5 3 1 - 1 (0»!Blttffi-fe>Xi/^ 

x5-#fE£LfcC4:fc* x^-K.^-^ilL##* 

BJ^S^x^-^^L/c-^-^O. ^KWBJ^s-^ 
co^aS^6S)Sb/c^--> ; 3iL#^OC^T&^ (2 1 

0l)-o 

[0271] (2) 753 3<D*-<)l>ttitlfc&iD, 
;bffi^jgi5 7 3 6 0 fcBP»J>?3 ^©S#«7«rffi*-ra 
(2 10 2) 

(3) R*-<;l/ttWjei5 7 3 6 014* ffl»J^3:7<E>ftJi7t 
^§^7^7>b^^^^7^X7 1 8 0iC2 1 0 
2©*>01/**tt"3"* (2103), 
so [0 2 7 2] (4) *5-f7>K03.— »f«4^>f;l/#!B 
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g$7 1 9 0**iJfflLT, ^^7^X7 1 8 0fr6S 

7ffa«»7UfeCfc*»8 (2 1 0 4) o 
[0 2 7 3] (5) ^3 7ffl*W7 5 1 0tiHua?<D7 5 

0 5) o 

[0 2 7 4] (6) ^5^7>hOa-1f«, S»»7 
<09lWJ^3^Pffl«a^«^*«*7 1 6 1 fcfli^T, 
5*clB-&««o *<DJS*fcLT. a-W»AX7 
fg^-^ilLS^fcJB* (2 0 0 6) o n-— *fti. £ 

Kje*<ott t> tc. ^.-^it^/^^ 6 0 7 ^oas 1 ^ 

[0 2 7 5] (7) ffi^-vAX7-^»^ o /c^-- 

Saw F«7? - bt- HfcnfP^^-* t«t 20 
a-^&BWBUOX^-h^— UT. ttT©fe 
(DSi^TSCtmS (2 1 0 7) o 
[0 2 7 6] • 3.— *f^x9-lll«S^«flBOA^^9 

[0 2 7 7] • BUMS' 3 f<09cW^^<on^W\o 

[0 2 7 8] * yU>*^*aUfc«^^'^5B^-^ 

[0 2 7 9] (8) ffi'»AX7- <0fg£*SJo;fca— 
•*m. ^K^UV^^&^-V^ffi*^*^ 5 (2 10 
8) 3( 

[0 2 8 0] (9) CCt\ yU>*x5-8ga^D"fe 
7st>\ 2 1 0 8t*S^J>?*6<D»^ix«ORi 
JC±5«^^^X^-<0WI«**aU itu$0^3 7tB 
*>g|$7 5 1 OtCffiS&^&o 

[0 2 8 1] (1 0) ^a7to*»7 5 1 014, > 

[0 2 8 2] • yuv^x^-Elgyo-b^cfcS. y 
U>*x9-<0»l«<0*« (±IB (9) fcttJE) o 
[0 2 8 3] • ^=y^< 7>h^- Ifft^ODx^— Ell ^ 

»*««7 1 7 4*fflv^c. ^tmw&37<onmm 
k<om» (±122 1 0 7fc*frj» o 

[0 2 8 4] (11) ±M7 5 3 5tc£D, S2£#& 
Bftx5-ft^3a*iJ3£U ff2S#£«3:fc«>. WTO 

[0 2 8 5] (12) 7U>*£#U 7 5 3 61CtfL 
fc<fc5£**v*Jl/*ffii5Vr& (2109)o 
[0 2 8 6] ( 1 3) 7 5 3 '7 icS^Lfc £5 fc. SIWJS^ 

(2 1 1 0) c 
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[0 2 8 7] (14) ^3 71HA»7 5 1 Otf, 

-i;«mbWfcjaa^*t)a«L'fcS 3 Bij^3^*. ?v 

>i*\zw&?%> (2111)0 

[0 2 8 8] OL±.<Dfflmfo&^X. *K^*i*3W 

BfflgijOi^H&x^— tffflB«j^3 ^rt^tsaffl^^— ^ 

UiiOX^-SaS^tT^ £ "9 K b/co Ut±0<fc3fcL 

fflBJ(D^ax7-^&OlsI««:ll3S , r : 5Ci:tf"e* 

[0289] 1^2 1^02 2fc:l3«'2u v ? 3 ym^gi5 7 
5 1 OicJ:5SffiW]Oi&Bftx5-^oi^T<Ox-5-lHl 

[0 2 9 0] ( 1 ) ±aoaiwj^ 3 7w&<otz#><Dmm 
753 7k:*5^t, ^«jWL»*saa*fTtoavv 

[0 2 9 1] (2) ±J&<DZP3fmmi 5 3 8«. WW 
[0 2 9 2] (3) EPBiJ^a^^Ib/c^U^^^ 

O^THu *ffiRA^J:SlfH¥3-2 2 4 7 7 8^C 
[0 2 9 3] K±«H2 ltH2 2*fflV^TKBHbrcx 

^-isiaaia^^Antf, x^-fg£^-->\ xa^- 

[0 2 9 4] 3iB2 4 *ffl^T, ^ifO^ 

Atf&fiT-fc'K S9iBU<Oi&Saxv-tz:ov^T©fe-5 
— oOx^-lsI«^**WWf *o *08W5W>W« 

^^-^SJIB^wWfflBfli/a^Sab&i/^atyia 

B2 1 tH2 2^aKfett*^3^fiaS7 5 3 80ft 
BEnBiJBBte^- ^0*8^7 5 3 9*fr5o 

» [0295] ^3 7tB*«7 5 1 oosaa^ie 

«\ H2 4*#BBL&3S)^,'KM"rSo (1) ~.(7- 

6) $-e<DjfiS¥l(B«\ H2 2to*&i:Hi:"C*§o 

(7-7) WT(?)?i^»Wi)o 

[0 2 9 6] ( 7 - 7 ) HaSWigaS*x5-frH 3 fr« 
ffifS (7 5 3 5) o 0 2 4lCgVr*0tft;£SlC*5^T 
tt, ^U>*Wx5-i«llaItt«ll6**U SiS««^B 

^ks-t (7-9) wTo)ffla**fT-r*o * 
§22 mot^TKW bfc wa?o 
(7-8) tojaasr^ffrso 

0 [0297] (7-9) »aStf*»tt«^ BBlBiJIHte 
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Ttt, aTMWr* (7 5 3 9) o 

C0298] (7-io) nmvmite'*- 

fc*. $tBIAta§^l¥3-2 1 9 60 6#lC§E«S 

[0 2 9 9] tt±<Dy a 7lB*»»i:o^T©RWTtt, 
(3) Owrite5/^-rA3"-;l/aiE«tc||fTSn. 

[CO^tKMl/fto (3) Owritev'X-ri^n—^S 
*»7Lfti^tt, (7-l)-(7-10)t 

[0 3 00] tt±<DS> 3 7ttl*l« 7510 4>ffla#MB* 

;T3 (0 2 3#KD o 
[0 3 0 1] (1) 7 5 3 1 - KDSi«ffi-b>^ 
fA3- ;l/<OHJ;*jt?fe£x^— 3— HfcLT, ffi^-vA 

CCt\ x^-fi^->>'ilL#^^^yU>^ 

giJ(Di2f.Bftx9-tf«SLfc^-^, SKfllB'J^a^ 
0^5H^6»ffiLfc^-^ilbS^oc:i:T*fcS (2 3 
0 1)o 

[0 3 0 2] (2) 7 5 3 3 O;*^ ^HWJfc* !>, ^ 30 
;l/a*J«P7 3 6 0fc93WJ^3^<OS«tl7«:S^"rS 
(2 3 0 2) 

(3) K*-*OWtt*j8l5 7 3 6 0t±, BlBJi^g 7<DfeWt 
f*5*5^7>hW^#7*X7 1 8 0tC2 1 0 

2 (2 3 0 3) o 

[0 3.0 3] (4) ^^^rrvKo^.— *f«^^^#8S 

85 7.-1. 9 O^flJfflLT, *<<)\'#"J$7sl 1 8 0^6, 

3 7**K*l87Lfccfc*»i£ (2 3 0 4) 0 

[0 3 0 4] (5) ^37m*ffi7 5 1 0«ffia?O7 5 40 
3 4tc£^ yy>*x5-lsI«^ttllSK:»* (23 

0 5) c 

[0 3 0 5] (6) *5>f7>bOa— R#»7 
LftSRaiWJ^a^BfflttJR*. H^a:»7 1 6 0rt 
OfflWJ^3 7l¥IBIttl«OIW^««ffi7 1 6 IfcflJ^T, 

-H£0SWJOi£:^^:x^-^fg^b/cCi:^x x^- 
fg£^-^jIL#^£ffl£ (2 3 0 6) o a— 1f«, *E 



6. HCrtS«:3Bpsci:fe-e***^ C(D«^:x-1ftt 

[0 3 0 6] (7) i^>i,X7-^4^of;a- 
iftt. ^-titcWlE-rSfc*. x5— ®«li^«*E7 1 7 

eO^JgaVTSCfctf"*?** (2 3 0 7) 0 
[0 3 0 7] • ZL—^tfJL7—^fe^7rM&<DXt}'^ 

[0 3 0 8] • BHMv* a ^OJfeWfreOlf 9l»Jo 

[0 3 0 9] • 7'J>^^fflb/cS'»A^-^ 

[0 3 10] (8) «S>*2*x5-<0f^*ttofc3.- 

8) o 

[0 3 11] (9) CCX\ 

Xb\ 2 3 0 8fcl<fc5 7y >*^'5<Dtt^irAtt^l»* 

^as7 5 1 otcass-r^o 

[0312] (10) s?a^a*»7 5 1 ott. ^y y 
z x ^ - mm% vmfr % wto— «^ 

[0 3 13] • yyv^x^-KS^n-bXtcfcS. 7 
U>^X7^S?^IfS (±IB (9) teifrjfc) o 

[0 3 1 4] * ^^T^-bO^— ifA^OX^-Eia- 
JB3R«fl67 l 7 4»fc, SKfflWJ^a^SWSJ* 
^OillS (±15 2 3 0 7 KHfS) c 

[0 3 15] (11) ±a$<07 5 3 SUlJcD, 

[0 3 16] (1 2) /UV^tcSU 7 5 3 9tC^L 

:/m^a$7 5 1 o&nwwmt&^-vt^t^ w^eox 

— S^SrJB^S ( 2 1 0 9) o 
[031-7] (13) ffBl»JBH»^-r^»**Sttfc 

yy>^«, ^y^^rttcffliistiT^staasoxv-- 

gij*^^ (2 3 1 0) o 
[0 3 1 8] U±(0H2 3£H2 4*ffi^TfflWtftx 

[0319] • ^2 1 tmz 2T*mmCrztt£mm 
6<osw©Jo c<dwk ^aigijr^^-^^brx^-si 

1 [0 3 2 0] • i2 1 £M2 2<Dl5&tttL 7V 



(26) 
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[0 3 2 1] aftW/'J>^7-l 8 1 5 OtC 

W?%o H2 5 ti. S*fttc&^l 3£l^irefetK fu 

-[Eittffiii^Tfe^o i&attiii^4/T*o0]ftij 
v\, (i) — (3) i: (7) - o) <D9nm=£mit. m 

l 3<D*&i:Hi;T?SSo Hi 3fcOStW*. (3) ~ 
(6) ©JOH^IS** «T43<fc5fct£ffibrcj££&£o 

^5>f7>h i i timm»mm*)r-'*i 4 tow-ess 

«-rsai»J^a h3;WcrPV^T«. (7 2-1). i: (7 
2-3) tCOV^T. t£3Ibfc 0 W"r\ (3) - (6) <D 

[0 3 2 2] (3) Zv'fTl/Y 1 1 ftcott^uS^U 

g^-^l 4rt<D7 r U>**SRI!fTW7 2 1 O'sH* 
(7 2-1) o 

[0 32 3] (4) «rU V**iR*fT»-7 2 1 Ott, 

<S^bTl^yU>^^Wax-^;V7 2 0 0«#BH 
L*#6 (7 2-2) . SBRfc^frU Jfnffi&ffiOft 
ay»J>^tca*Wx9-*^^br^SCi:4: (7 2 

-3- a) fc, K»att«*ca-&'rs«»prft6ft««i ! ft 

ayj>^<D5»J (7 2-3-B) «\ Huffitt«5S'&:/y 
>$rfcSB»7 1 1 0 3 (7 2-3) 0 

[0 3 2 4] (5) f5fBtt1£^7U>^P?sgI$7 1 1 

(b) »l«5fcfi*a^U>#«, (c) Snftfttttt 

iyj>^W»Wx7-5!4, (d) ISfiattSHc 

3i^T*««^a«ii«a!? p u>*oj»j«:. tu*E<o* 

[0 3 2 5] (6) ^^:^>M*SIlffi5fcS ^ ^a7 P, ; 

v^kbTSwrrs (7 1 2 o) o 

[0 3 2 6] «±^^:lt, 019J^a^*^'5-f7 r 

bfc«^ «Sf^U>**fflt^9iWJ*ff5Cfc^"e* 
£OT% 9lBiJ'>Xf L AO{i«tt(Reliability)^ Pfffll* 
(Availability). ^-fcfXlS (Serviceability) *Ir]± 
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[0327] ^(c. m2 6tm2i*m^r, 

t>T, ^U>^OS(^Wx^-^mb/cii^x^- 

E*®a;£S*ift0£-f & 0 ^a^a*/^ 5 1 
0 <Djaa^ H2-7%#BHba^e), m^-rso 

(1) - (6-3) 3Se0ffla*IH«, B2 20i^ii 

[0 3 2 8] (7) E5Dfit#B*a&tf, UT<0ffia* 

10 [0329] (7-1) BflfflttlB-feVX^X^An-;!/ 
«yU>*K5>f/^»b«ffU ^om^l^bTi¥» 
&:/U y^Ox^-rn- K*»5 (7 5 3 1 -Do 
[0 3 3 0] (7-2) yu>*x-5-<0»l»«:ffi«-r 

Urf 3 (7 5 3 1 -2)o 
[0 3 3 1] (7-3) X7-tfaft«X7-T***^ 

wfi-rso atfrttx^-©**. ^wx7-^ta^ 

nfc^U>^tC»^'T§X7 P -^ (7 4 1 0-A) 

^ a ^mt)^(oatimm, Rvmzv 3 ^snes 7 3 
20 3 o^e>tui2x^— ^ (7 4 1 o-a) ^<D\ii%mit 
*»r*rs (7531-3)0 

[0 3 3 2] (7-4) ^a7tt!»*. WWJ^a^H* 
»7teM#rU 7 5 3 1 - 1 TtffcSffl^^U >^x^ 

flf-7;V7 4 2 0 t, y3 71Iflf-^7 4 

3 ■0f3©KS*aiC-3VvTfi : -5- (7 5 3 2) 0 
[0 3 3 3] (7-5) y^/Wti*ia$7 3 6 O^rfflV^ 

7(Dffif7iZ7'fT>htem&ir% (7 5 3 3) o 
30 [0 3 3 4] (7-6) ^3^*957 5 1 0«\ 
>*x5-EI«f^ttl»fc#'r (7 5 3 4) o 
[0 3 3 5] W±0^a^tti*lffl57 5 1 0cD^a#|il^r 

-lEiafflasnff-r* (H2 6<kh) o 
[0336] (i) 7 5 3 1 - 1 comm^m^y^T. 

£bftC££:£]£ (2 6 0 1) o . 
[0 3 3 7] (2) ^3 7^35 7 5 10(t wti£<D7 
40 5 3 1 -3<Dmmc&K), X7-WWX7-Tfe§ 

a*«x7-<o«tB«nfc^ , y>*jcw«'r*x 
y- ^ 3 ym^gp-N^m^saa t v s ^sfisp^ 

6RXy-5^©A*Jai**Kt5 (2 6 0 2) 0 
[0 3 3 8] (3) 7 5 3 3 <0*>OWil*lCcfc !K 

;l/m^SI57 3 6 0tcBl»J^3^S«»7«:J&^'r* 
(2 6 0 3) o 

[0 3 3 9] (4) K^-f^a4*ffl7-3 6 0«, ffJB'Jv? 
a^O^7t:T^§^^-r7>'bc0^^;l/^^^X7 1 
8 0K2 3 0 3tD^>T;l/«:ISjtt"ra (2 6 0 4) 0 
so [0 3 4 0] (5) ^^TVKOa- Vtt >« >f 



(27) 
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357 1 9 0*#JJBLT. *<<As#vtXl 1 8 0*^6, 

3 7#K1&IS7bfcC (2 6 0 5) o 

[0 3 4 1 ] (6) ^37H1A«7 5 1 Otefui$<D7 5 
3 4fcitK V*x5-ls]«f#%tt!Bfc»S (H2 
7#SS. 2 6 0 6) o 

[0 3 4 2] (7) ^7^7>hOa-f^ SHT»7 
©B]WJ^3^»«««OPJI^:««i7 1 6 1 fcJB^T, 

Ens'j^a 7<otim9c<D7v /x7-^mmv—^ 1 

(2 6 0 7) o a-lftt, £fBtt»®tt!>lC. :x- 

[0 3 4 3] >*T*(Da#Wx^-(D«*«:»3ofc 
icm&LX&Z&Sl*. (8) frSiem (15) 3£<Qffi 

xAfc*acbTv^*o^*&tt, (8) - (i i) a** 

(12) Tb^Hitc (1 5) 3£<D5aa«rfi : '5o 
[0344] (8) ^7^7>M 1 <DfHffl3l5 7 1 7 0 
£H\ «»««^U>**iR8B7 1 7 5*»tJfco #*£ 
7>h*<, 

9l»Jffi^«P7 1 3 S^aiBU^a 7«lctettLT*5^fc 
fiS{±^ (H13<D13 0 OKfcfoS) ^rMfcBT (2 6 0 

8) o 

[0 3 4 5] (9) *<D». R«»««^U>**»» 
7 175^ Mffib/cfiatt^&A^bT. SWatt 

atca^-ra^u v*o=»iR*. tfttsiBuea-tf— 1 

4rtflD^U>5ftt**ff8P7 2 1 0^fi*-T5 (2 6 0 

9) o 

[0 3 4 6] (1 0.) K7y>*ttSRHfT»7 2 l"0- 

^*«RFLTV>S^U>*««Sar-y;l'7 2 0 0£: 
#KIL&*<6 (72-2) , ttUSfcHfrU M^att^ 

7U>i0 <D*J*\ KfW««7U>***»7 1 7 5 
-v$g-f £ (2 6 1 0) o 
[0 3 4 7] (1 1) K««««7U>**SK»7 1 7 

5 a, «±<Dtt*as«T*4iftatt« (^uvhiiatt 
Hlf—TVW l 4 otc. ts*fi-r^o 

[0 3 4 8] (1 2) ^-fZVMiEftSfcfi:/ 1 ;^ 
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fcPf-S (7 1 7 6) o 
[0 3 4 9] (13) uCTa-f^ 

357 1 7 4*fflv v rJS5VrSo i£xv-(Hjffi*g 
^g|5 7 1 7 4 «\ WT^JSg^firT&o 
[0 3 5 0] -x5-lHiaifi»ffl03V>FXH:M» ' 

io f^w^u f\ «»yu >#££rBU*E<D 

□ 7>FXIiB» (H3 4. 0 3 5&cfBK) 

l/^a7#%i'7^7>h 1 l'sig'T (2 6 1 1) □ 
ft*5, r^3 4 i:13 503WFXttH**^U>* 

/xy-7iw- >wg«-r*j tv^aatt, ie« 

teas 3 8\c^i,rc&o\z, rt^^yyhcom^rczi 

T>FX*iH»*c«tO»fTSnfe; i3^>F, H»»c 

[0 3 5 1 ] -x9-0*»KfflO3V>FXttBB» 

tt. (a) ^U>** (ftM^U>?«) , (b) 
i?B?9m (2 6 1 1 T?f#fc«fUV^^3^##) . 

(c) 8iaft« c*u>F«iatt«) Bute^v-YT 

>Fffl^ayf-7;l/7 1 5 OKttttTS (2 6 1 

2) o 

[0 3 5 2] (14) x^^maSSlOn^VKXtt 

£Lagl$7 3 5 0flOX7" iHiaHfTSB*^ i/m7%7Z<D 
30 7V>#m<DX7—7 (7 4 10- A) 

U >^fflX^-7 (7410-B) ^Ift-rS (2 6 1 
3 - 1 t 2 6 1 3 - 2 ) o 

[0353] (is) ?v z/$/xzf-?$mwmi 4 

0 0rt<DSrbV^*:/»J > $m<Di/ a7\&J]ffi7 6 10 
fcfc, »»«nfcB18iJ^3^**WSX^ , -9 7 4 1 0-B 

[0 3 5 4] &4b\ aftfix.5-©SI4 Lft^U >?ffl 

7 4 1 o-Atc«iw*nT^s, sf£9i*j«ia 

^S&SoTt^v^HlBijS/3^ 7rt0 2SB 

iXT^ct^tcx^-[n]?fi5[La*iitT-r§o 

[0 3 5 5] (a) 7 5 3 2^: 7 5 3 3©J!ia«\ 

wx9-ottw*nfc^Kaiwj^3 7/gtj-T*a<, i£x 

y-^7 4 1 0- AWcD±fE*01BiJr^> ? 3 7tCOl/^T 

[0 3 5 6] (b) fits ±12 (3) ~ (1 5) <D$l 
a^lHS^, ±ffi*HlBiJBB!6> 7 3 7fcOV^Tt>, IK^fT 

r^o fib, (5) (6) offiarts»wTo*-5tc 

so [0 3 5 7] (5) ^5>f7>FOi— 9*«y^;l/#Ba 
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m 1 9 0*fiJfflLT, *jW8imi?a-7*c-o^r<0*<f 

f8&LT^Sfc#&LT«yi*ii«>S (2 6 0 5) o 
[0 3 5 83 (6) KJ:«, ^3^tB*aS7 5 1 0©y 

at&Wxv-rofS^LfcBHM^a 7*lcoi>T, buIB^t 
tfrE7 LTV^£ft*!>T*&?>o 
[0 3 5 9] 026 tcfet-'TSWfrttX^-fflS&S 2 6 5 10 
Oti, H2 7Cf»Lft^a^tt*»7 5 1 0<D®m<D? 

-5, 7y>*©»i&wx7-£iJtii"5ffla*&#fcfc© 

[0 3 6 0] *fc«±©BW!T?tt» «e«tt^U 
K«ftg7 1 7 5*, $iJffllgP7 1 7 o<Dmm<D-^>h\, 

ft. *ani«\ ra^«rafct*a-&*oT?» mte^as 
7 i 6 0O«6i:*4tckfe*«. M^fr», WJW 

[0 3 6 1] IX±<DH2 6*fflV^TSiH^L.ftX-7-[Hl« 20 

7-4«aLftiHC^>Tfc, ^yj>^*ffl^ft 
WWJ*fT-5Ci:^-e**0^> EPBih>X-rZ»<D}&fr6, & 
v>B&^ BJfflflu -9— tr^tt^i-TSCi:^ 

•c**. toe, yy>if/^7 r -7WJ» , 9--xrto^ 

-5WJW-9— XC± &£PB'J£, *rftKJ8*f*&S* < * *> 
i/". ttrsT, jl— tfo#IBOBiJ»i:ISI«WIBO®tt*H 

[0 3 6 2] 02 8-03 3*rffll^T, > h 

5-t-#*fWH-9— £ **»*ft ^ <r 7 > b 

[0 3 6 3] W4t)lCl^ 2 8.«:JB-lOTv'*Ti»f ^-v^ 
WIH-f*..*->^>i»**» ^^-fl 0-Afc-l 0 
-B, ^'Jyht-^3 0 0t^7-l'7>hWS (1 1 
-A) t^7-l'7>bPC (1 2-A, 1 2-B, 1 2 « 
-C) tWS (2 8 20) , BlV7V>* 1 (17), 

7v 4 ( 1 a) , y* 5 ( 1 b) , r U 6 

(2 8 3 0) fcjJpe.**. CCT?, ^3 0 

1 4 >^/xy-7»w-^ 1 5 t^? --on 

«ffiT'«BEUfto 7'J>2 1 (17) i:7°U>*6 (2 
4 3 0) '«fi*'f^ l J>*'e**« ^> 

*4 (1 A) fc^'J>^5 (1 B) «, h7-d^y 
•J>*T?*4. *ft*-y 1-7-^ 1 o-Aa^a^ah 
srt/fcEthernet, il{17"n h 3;l/£TCP/IPfc U h « 



&B8¥ 7-230372 

54 

17—^7 1 0 — Bti^SL/tt h3;l/%Ethernet, ii(l7°n 
bn;l/£SPX/IPXfcLfto 

[0 3 6 4] $ft, ^BlS'Ji'^-rAlrii^U > h~yw< 
300t^7^7>FWS (1 1-A) tWS28 20 
cOS*V7b"i'x7tLTUNIX^KL, V^-JTy h 
PC (1 2-A, 1 2-B, 12-C)©»#V7h7 
x 7fcLTMS-D0SX&Windows ; £fil4£Lft o ttt^T, 

3 * 7 -Y 7 y h W S fr£ 7 V > h V- 3 0 0 K. ft L T 
(4, ^STl^LTfft (a) *yh7-if7V>*<0 

*flMfw#-K (to naftatu^^oaiw*^, 

[0 3 6 5] LfrU CO**T?«f ^r>hPC 
(12-A, 12-B, 12-C) *>6^UyH^-^ 
3 0 0t»LT, , H3*BVTBWSLft (0 BWJtt 

«OH^*fc» (iO ^u>h-9--x©EnB'MaosiJ 

BP, Rtf±K (a) ~ (c) 0«J6k*fiJffl-r«Cfc« t 

[0 3 6 6] ftfc, CCT?H:7'y>Mi— >*D**V7 
7b\ V h-9"— /^KMS-DOS J *»Windows*JSScbft*'a 

[0 3 6 7] 0 2 8ldt3V^T, 2851-2855 
2 8 5 1 —2 8 5 5T'ffl^3EPRiJ7a bn;K ilfgya 

3 7*7"— ^'fOffitil' y&— 7 x— o 
[0 3 6 8]*ca3 0*l^T, PCt^-JTyh 

(12-A, 12-B, 1 2-c) frbimw&mmv 

[0 3 6 9] t-rnattaiEiswBiHBw^a-rftft 
. fe, tfcfi»&7'j:/**5K»7 1 i otmm7vy^'ik 

^357 l 2 0^, *5ffl7'a^Ai:»fi*7 , y>*Ba 

7°a-feXi:LTffftE^^fto lCT'B, Windows±«D 

^Dt^iLtsiLfc. a— tfti, timm-gyvy* 

tt«8lt7 1 1 0^%a^U>^?*Sg|5 7 1 2 0^ 01 

[0 3 7 0] Sft, (Sffl^n^Atett^'JV^aiRff 
7 13 1 fcSSSSS8P7 1 3 2 i:EPJ8iJgi$7 1 3 3*^ 
»t, 91B'JSP7 1 3 3KI±PDL£fiSt8i57 1 3 4 tmM7 
» «J>*«ffiePB9«3S»7 1 3 5*tSttfto 7 13 1-7 
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1 3 4<D*«fgH\ Windos£>«f££^03;3;fiJffibT. 

mm^rco sfc. «ayy>*»sa«PHBS8f5 7 1 35 

cD^^ffitCO^Tte. B3 1-H3 3*ffl^t»t?K 
WTSo U±07 13 1-713 5*ffl^*CfctC«k 
0, &^:/y>*lco^TOfflBiJ*\ 01 3<D#&4:H 

[0 3 7 1 ] BH-&Hi-aB7 1 6 0 £»]W8B7 1 7 0 fe, iS 

jb^yjvut- ^ic»u hi 6, hi 7<om^tm 10 

[0 3 7 2] Sft, *^5>f7>hWHa*PDLt?IS 
(yiJ>*/X^-7«l»U'-^) TBiwj-rs^an: 

O^T&. *ffiIA^»W4 -2 2 7 5 2 4 *§tCfB« 

[O 3 7 3]^0 3lJ:H3 2*fflt^ PC^^-T 
7V M Z-AffVyhV— ^3 0 0^ jlfl*/n h 
3;W<1TCP/IP (3100£320 0) *ffl^T»«bfc 

3 o o.swja-rs^acHiBwa*-^ usm >*/ 

£tf"e*So 03 1 £03 2Ul*5V>T. PC^7^7> 

hi H3.o<DiKfcBi«, ftaai^u> 

*ttlR»7 1 1 0. 91BJSP7 1 3 3. ■ 

ai*j*Bsa5 7 1 3 5, ra^ra5 7 1 e o. mm^7 1 7 
o*K». H3o<o«&i:n«<o«fli*«Ffc*fcc *a 

V*JgS9]»J«*»7 1 3 5*. 03 1 £03 2-C 

[0374] en 03 i<om&> vam-jvyzmfew 

B'JJB^aP7 1 3 5tc. lpd^u hn;l/lc*3»S*9-f7 

i o^aiw^a^Baawis^ai-fc (3 1 20) 0 
ccT»...ipd^u h^/i/ttiiifi^o h3;bTCP/ip±-e 

y-\£^%ttm? %fz#>V>WM7v b^frT&O. TRe 
quest For Comments 11 79 J fc»fM*l ^UNIX NETWORK PR 
OGRAMMINGJ 1 3$ Gg#STEVENS. mK5*±PRENTICE 
HALL) fcKBSftTV^o fcfe. lpdi/nb3;l/W^O 4 

[0 3 7 5] (2) 03 2<Dm&. -fVZ/9/?rf—? 
SJW-/^±lC«ffl77^;V3 2 0 3^t, *5>f7 
>b 1 2-AffRRffl77^1/3 2 0 3**5>f7:/h 

*□ *Ofc«>s *5*f7Vh 1 2-A^yUWX/ 
— 7»^- ^ 1 SP^tC. 3 2 2 0T/Tlft7 7^ 
ffl:/nha;U*Rtffco W«:/y >*««9l»JHi^»7 
13 5lt K7r^«B^nh3^*ffl^ 
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r>h 1 2&$7v 5»mv-'*<onm7 

7 ^;V2 8 0 3^ BlBJ^H^aS-TSo ftfc* ±12 

R#(0^ah3;l/ (PC-NFSffl^F) cD^1*n*fflv^Tfe* 

[0 3 7 6] 4*503 1 £03 2lC*5VVT\ 3 110. 
3 1 3 0. 3 1 4 0. 3 2 1 0. 3 2 3 0. 3 2 4 0 
»j6-rS0l»J^o h3;Wi, ««:/o b3/WTCP/IP±© 
±iei P dyabn;l/^^ffi?i-r^C£T% «|Lft. a 

^^-r^fc^tctTo/co 443. Hl-B2 7t?KWl 
fc*»0J£*5^Tfc* i P d:/n bb;I/*H«fctfc?SLT 
fUfflL/Co 4*5. 3 1 1 0 £ 3 2 1 0. 3 1 3 0 £ 3 2 
3 0. 3 1 4 0 £ 3 2 4 OCOaiBfJ^D h^/l/tilBJClC-T 

[0 3 7 7] .ttaa^u>*** (7 1 i om« 

fB^^^TVbffl^a^x-^^O^W (7 2-4fc 

(7 16 OfctHS) 
X^-EI«ffi?S*WfM» (7 17 OtcfflMD 

• ««M«a^uv**iR (717 stcte^) 

• >*«JSS5S (0 3 4 £ 0 3 

• >*tt«ra-&* (03 4 £03 sic^-r) 

2ttcH3 3*ffi^T. PC^7>H2-B^'J 
>h^-M300^ iifg-/nhn;WcsPX/lPX (3 3 
0 0) £TCP/IP (3 3 0 2) *JBV>T««Lfc#&<0» 

f§ c |3 3lc*5l^T. P C£5-<7>b 1 2-BtC 

it. m3 0(om^tmm, tta«^ , J'v***«7 1 

i o. epjsij^7 i 3 3,,wm?y >^.*g^aiwj}8*ffi7. 

13 5. M-&*«7 1 6 0. ftJSPSW 1 7 0 0 

3oo*&tra«<o»«6*»fc^fto wa^uv^iB* 

EPgiJffi^«B7 135^ 03 3-t?«WTO*5^«fiKb 

feo 

[0378] yy»/xy-5W»-u--^^±k: 

9iBJ*i-Xtt»ffl^r-f ;l/ (3 3 0 3) *Kttfco ft 

*7>f7>H2-BtfK«ffl7r 

XT^&^tcf £o Zorctb, 1 2£7 

y >?/xy-7SM-^l 5BBIC, 3 3 2 0T^l 

ft77>f;i/ftffl/D brui/^aaw-fco mmzrvyzmm 

W*ffi«W7 1 3 5«\ R77>f;V«ffl^ha;l/ftffl 

d v^t. ^^^7>b i zfr*>7v yz/Ts-J-^mmv 
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5c ft*5, ±E7r^Wtffl^oh3*fcLTB, fr*S 
ft7°a h3;K t- (NetWare? 7 -f )W 

So 

[0 3 7 9] *fcBJgiJ*a-©*&, *7-f7>h**6 
•fWZ/tt—' 7%mV-^(08lW\*3-—3 3 0 3A 

-/< 1 3 3 2 O-ejSUfcaiWJ+a-Sa^a b 10 

LTti, »7Ph3^K gl#©^ab3;l/ (NetWar 

[0 3 8 0] aiM*a-Xtt#fB77'Oi/3 3 o 3rtfc 
a»«nfc»01»J^a W S 2 8 2 0 rt©flWJ5>a 
7iE)MgP3 3 0 4 tfttttiU T'U WW* 

5^x^-7 7 4 1 o-mEjMu «»■*-*. en 

Biji^a TIEgSB 3304 li 3321 coEnfflJ7°n h 

fflV>So WtfMrfv 3 2 1 tLTtt, miKEOlp 20 

-7M»t-'^^^-7 7 4 1 0'\©ffl&J^a7'£S 

[0 3 8 l] ft*50 3 3l£*5^T, 3 3 1 0, 3 3 3 

0, 3 3 4 0lc*tlETSen»J:/n h=i;Wi, ®«7*o h 
ra/l/SPX/IHLhfcfrfcfcSttfc.. 3 3 10, 3 3 30, 

3 3 4 0 (D&mtfv V 3;H4, W S 2 8 2 0 ?3©y- 
h^x-Tg|52 8 2 5tfSfflU «43 3 1 1. 3 3 3 

1 , 3 3 4 1 (OWI^a bn/McSc&l/T, ^StEPBUW 30 
g-tfws 1 4 >^/X^-7K»t-^ 1 5 fcco 
fHT'^ff TSo ft*, 3311, 3331, 3341(0 
giBijya hn;l/tbr«, 031ti3 2T-t8B£bfc3 
110 (3210), 3130 (323 0), 3140 

(3 2 4 0) (DOTJ^o bn;l/*fiJfflbfco 

[0 3 8 2] ttlBZ 8-03 3*fflV"TSlWLT*fc 

3feT £ T i^ft fro fc > b "9--^ t®M<Dm% S * 5 

t- tfyj v h-9— ^fre+tfftepjsw— trx%f 

[0 3 8 3] • *y h7-*^'J 1" 

• aJM^anoM^r^'J > 1-9— ><®9iBiJfflS®ffl» 
4*5, W±©*««flJt*BWI Lfc*«fl3*IW=*J^"C, 

An^ASCfcfrT'tSo 
[0 3 8 4] ^tc, 04 0*^0 4 4Srffll^T, #6PBi] s 
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[0 3 8 5] *f H 4 0 tffl^tyj »S1t-^ 
^rai"5c ( l ) tt£fW»J*T?. 7 'J 4 0 1, 

»JSr'Jyh*-^*4 0 2, yj V^tfc1tS#4 0 

3, yji^mu 0 4*»6«u«*n*. 7'j>*«* 

4 0 4<D¥W& (2) C^f. CCD7°'J 4 0 4 

<0&«iti, 01 4© (4) 7*'J>*tt»l 4 5 6 fcH 

«fc7'JV*©«B*»lffiU /'J>^l4 0 4i:- 
E*£U 7°'J >^1§fiSteSx-7*;l/7 2 0 OCRBftS 
[0 3 8 6] ^C0 4 1 %ffll/>TX^'-;l'filf-^;i' 
[0 3 8 7] X/-;HIr-7;Ui->*3 ^<0Si«:«! 

So 

[0 3 8 8] fl]»JR#-r*i:3>a fliK-f-McfeWlZ 
^ ^-^;i / cfffis?a7'©Bttlft1II«*3a« , r*. 

[0 3 8 9] SfilBX7 p -;b*^mif2->"3 7"*^iJl^^nS 

[0 3 9 0] 7;Wi, 1/3- F-9-1' X 4 1 - 1 , 

->*37*##4 1-2, xl— ^^4 1-3, *Xb*4 1 
-4, 7*U>i»*4 1 -5, S>a7*B*B*fPj4 1 -6, 
gWJMttlSSJ 4 1-7, -9— ex©Sf IB 41-8, a 
7ttft84 1 -9, X^-^><7°4 1-10, 

Hl 4 1-11, 17-3- K 2 4 1-1 2 , 
«c-9-^X3-K4 1-13, X7— ^ilLS^ 

4 1-14, 0I»j7r-<;l/»4 1-15, fll»17 7'-<^ 
JgCD^iJ 4 1 - 1 6fr6Jgfi5c£*l-So 

[039 1] CCT-, tf- exoWfffctt, ~>*a7*fi 

5 A^JgiJ-f 5 460tS^T'$> So S ^ a 7^ £ « 

1 fl§, (d)ep»J*«DV^-rtlA^, fE^LrcfeOTSSo « 
mffl&tl*. 03 4 ti3 5lC^LfcEnSiJv ! 3 7"t±i^I« 

holdnWF^, ^^'T7'>hfflBIStOcl_holdT-g;-r 
c i: cot- fr S v 7 3 7#3S<9 c i: T-fe So * fcS*«c^^ 

— 9 t 7b^S*&-T'<#^-9-i'X^-ro i7-%t^->l 
LS^^:^"fo 

0 [0 39 2] Sfc ^a^K. ^ a S (a)lft 
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att* (ai»Mt«fc , w^a^m (c)x-? 

fgfra— if £ £i25frf § fc * ^ * - * *iS*a 

^WaT-TVl/Sr^fr&^TMS'f C i:feT-#5„ * 

mWVilft) » (ii)frffi/Sffi918'J. (iii)ffl«HM 
X, (iv)PDL, WF^tt (vi)tt* • «/J^**» 
e>&So (b)OX7-Di»(i)l5->'f^ 

nm» (i) ->* a fmrnmn, (u) EPBiins^s^Jfr 6 * 

-K, (ii)x-7-f££^-v>iIL#*tfr?>fc3o fc*5, 
[0 3 9 3] &K®4 2%:m^TiS!3 7mM < gm s r-7 

[0 3 9 4] ^v'a/IIilr-^Hi, Un- K+f 
^X4 2-l, -> , 3^4 2-2, rL-^4 2- 
3, yj>**4 2-5, ftST^ 

y 2£ 4 2 - 6 , ->* 3 7S««r*iJ 4 2-7, BWJBfltttt 

.gij 4 2 - 8 , mmt&7&fm 42-9, ensu^m 42-1 

0, 'J b^lslSM 2- 1 1 , WB | J77'Ol'&4 2- 1 30 
2, EPSO^r-Ol^CD^M 2- 1 3 fr^fiSc^tlSo C 

[0 3 9 5] 2MC0 4 3£ffl^T#U>hBn3tt^T-- 
7iWkWt8tt%„ #U>Mtattfilf— 1 4 0li 
PDLWI43K ^-hWh/7Vh*X^4 3 
2, 3 3v frffi/iSffi4 3 4, F -v b*fi 

4 3 5, ffi* • 4 3 6, 5g-&7 P 'J>^»4 3 7, 

il^'J V^4 3 7 1 ~4 3 7 nfr6&£o CCOt— 
7;W 1 4 OOP D LSB'J4 3 1 A^fcfc*: • 8S'h^4 3 « 

6 £T?©i§att*7 2 - it*, {taateyj >*tfmi 
toT-^So a^yyy*»4 37, a^yy 3 

7 .1 -4 3 7 nti, tt*Bi*yj>**5R7 1 1 0fc» 
-r*^»91B'JBa'9— ^ 1 4fre><DJ£^T-£i>^*f ! K5S 
y>J y^?"J7 2-3^fBAbfc 1 £,OT-fe^ 0 
^jg-&^y>^«l^7 1 1 0C0*?T<a*£*. ^t— ^ 

7 1 4oc«»i*ti«o «Ba7y>*»«aiw]» 

^7 13 5^, ^Tf$tc#-r-7VW 1 4 0*#B8U 

V* JWEBWJ»ji* 7 1 3 5 0»JE«a^ U V s 



*#»&:/y >^ 437i~437n ic^gn-rvn 

tf, P D L«53'J4 3 1 Jb^ffl* • KS'J^M 3 6 ST-CDfi 

att«#s?a 7ctt*n*nT, ^y >*/^y-7WW 

[0 3 9 6] #acEI4 4%lKi'7-1 , 7Vh«> 7 3^ 
15 0O1U3-HS, yj>**4 4 1, ^3 7"f^ 

442, flafr/uv^tiflu 4 3*»6«««n*o iwe 

yy > 4 4 3 (4, Etc P D LSS'J 4 4 3 1, 
j. b _ KX^r-y 4 4 3 2, mS&^X* 4 3 

3, M-ffi/S5ffi4 4 3 4, F>y hffifi4 4 3 5, tfc»C • 
H|/h^4 4 3 6 ftSo MM 

■fV y^^9lB'J^7 1 3 5<D^frli:J:D^*tife 

v'a 7t ft^w^'J *a:/y>* 
jgsai»flB*7 1 3 s^frWroAuvufcatta^-y 

;W 1 4 0<DP D L»53'J4 3 1 fribifck • SS'MU 3 6 

gijcof^^y >££¥rfB§?^ *©tftatta«ryy>'^ 

[0 3 9 7] 0 4 5Af»6H5 4£rffl<^T, SISffl 

[0 3 9 8] 0 4 5<D9lBiJ->X-r^fflV>T, *S 

^^I'T^h i (ii), 'p'y^ryy 2 (12), y 
y ^/^y-^fflSP-y--^ i (is), yyv^/7. 
y-5SJ^nt-^2 (i6), sMftawnra-u--'* 1 4 
^y >*fcbT:/y >^ 1 (17), yy>^ 
4 (1 a) , yy (19), 7yy*5 (1 b) 

(1 5) *M^/Mltt*'i':/©?'y>*i (1 7) i:^- 

v b^-^m^^y^yv ci a) yy> 

^/X^-5$iJffll-9--^2 (16) A^-^jS^^-l'y 

o-/y>^3 (19) t*-y>y-?iM£#'f'7o:/y 
>^ 5 (ib) *»j«-rs. i^^^yy n ( 1 1 ) ^ 
^^7>h2 (12), yy^^/x^-^sijsi-y— 
, ^1 (15), yy>*/xy-9*J«-9— '<2 (1 
6) , »»aiBij«a-y-— ^ 1 4«#-<r, ^sttwao^^ 

T"feS*7s b^i: LT, cl_hostl, cl_host2, prs_host 
1, prs_host2, cl_host3?:it"0 0 

[0399] cctti, ^ens'Ma-y— >w?^-<t 

[0 4 0 0] &L±<D&im~yX'rl±Kl5^-C, Zt^'fT 

yhtzrv y*/x7-7W>m*)—>vmm.zfv y*m 
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10 4 0 1] yuy*«uawif— ^i/fc^y^^ea 

f—^KDrtgftt, HI 4, i39, RtfH4 0*ffl^ 

[0 4 0 2] ^*XF£fS$x-7;M;i\ H4 6<D 
(1) <fc5fc. ^aiffJ^X-rAtfaiBUIt-lf^**^ 

WJS/XrA<D»g\ (2). <D J; 3 left So ft 

[0 4 0 3] »«^U>*IS»7— ^Wi, 4**F# 

§ 0 ^4 5<DffHS'J*>7 l 'rA<0«'&©printcapOeiJ*> H 
4 7— B-4 9lC3jVro B4 7H:, ^-f7>Fl (1 
1) . *5-<7>F2 (1 2) fflOprintcap. B 4 8 

/-X^*— 7»JWit-/^ 1 fflCOprihtcap, H49 
>^/Xy-7»t-^ 2 fflOprintcap-e* 

So 

[0 4 0 4] B5 0*#!Hbft#&* 

(Otfiafc ft 5**^*^0 
[0 4 0 5] (1) ^TVbfc/'J^/X^ 

^atlEnB ( J-9--trxcom^ft^tt-S« i:!/ 

ij>^r<o*^5 o o i t«e*<D9i»j-9--trxo«*fc& 

Sftffftfc^U^^^oS 0 0 2 fcfr&ftSo *8t? 

arooftB-s o o 1 1 5 o o 2tiiftot^ftt^ 

[0 4,0 6] ilCT% *«fiffl»J*-e*©tt*i:ftS 
[0 4 0 7] V^^Ty b%:, HCxE(DWft*Xh*-r— 

7/wcjgTS£*xF£"rs 0 :ry 

y^^SlfflHTt^i^x h ^t^o ft*s* tulB 

[0 4 0 8] (2) ^a'Jf^ 
m7£-teXU S«ffl»JB#*S5ili:*<T'£5o ft 
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tufH 7 * -fe XfF Rl 7 7 7 WC , /etc/hosts . equivX . 
/etc/hosts . lpd^ ffl "f~ S o 
[0 4 0 9] Sfc. :$^*:LUf^1fffi^ii*^S£\ 

10 TS§Wh>XfA^ ^mHlWJ^X-r^fctnf-Po 
[0 4 10] (3) 

[0 4 11] (a) ^U>*i«Slf-^l/tt*fllM 
[0 4 12] (b) R|i:^UV^*#!H-r5fcfttD^U 

20 [041 3] (c) ■waMiBiw*- vr^*««-r*^y 
[0414] (DiWJcaiwjBait-^tff^aL^ s** 

FfcEflTTS^-F 

(ii)&*X FOfUffi#^:7o^2x*>V printcap<D££* 
30 tc£^ «I«*So »77>f;W^*XHc»ntf(i) 

<o^-F*atf. K^r-fyi/tfftttntf (iijo^e-F* 

j8-^o 

[0 4 15] tt±©»«^ ,, J>*fBa , r--^l/OfftiK J f> 
[0 4 16] (i)<Dia^TS^-FT*&, ±IBf»Jffl# J f > 

it-rso 

[0 4 17] (d) *91gijS/XxA"t?apower on*i)-»' 

B3»jea-9--^. yu>?/xy-7Wt-A, ^ 

40 ^7>FOIHtCtTft'5o Sfc* power off*£5-l'7> 
[0 4 18] WT^U -OXh 

So 

[0 4 19] 1 . -OX F— ;b 

[0420] ( i ) i/xv'L.mmmtfftWLmmmv- 
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2) o 

[0 4 2 1 ] (2) (i)^7fLBIfff**7^7> 

tyLJk-OT.Y-fr't* (ft 2) o Ki/^xABS* 

[0 4 2 2] (ii)'>XfAflf(l ***F 
Z^bXtt^U V*/^^-^®*- ^) ^<0±fB^ 10 
D^ixM^Xh-wa, He SuiBStt:/ 'J 

[0 4 2 3] (3) ^ttaiMBaif-^^^Bax-^ 
[0 4 2 4] (a)M«b«f-^ 

[0 4 2 5] (b) yu>*i«flf-7;i/ 

GU I (Graphical User Interface) T^U>^ 

[0426] • nM^vy^/^-^mm^-^co^ 
mm 

/yy?Sii 4 5 5 o£7y >#tfc«i 4 5 5**HE 
Mt« 0 &*5, SfLV^U^SSl 4 5 5 0*^*B1B'J 

v-xfAjcassn^ ^yuv^^si 4550m 

WJE-tsyyv^ttSi 1.4 5 5©.rtS«:R^"rSo 
[0 4 2 7].(ai) . 

(i)^y>**u:tt. «9a<o»Bwyy>*fi*f*ttSo 

[0 4 2 8] (ii)S^y>*/^^-9WJW'9--^Ott 40 
1 (1 4 2 4, 1 4 3 4?) *:'«»"( 1 4 2 5> 14 3 
5?) . >^OyU >£^§ ( 1 4 5 5 0) fc 7 

y z/'zvm (1 4 5 6) mmitmc, ^WLwmwm^- 
-jw&ztv ^M^-t^nx., ^y> 

[0 4 2 9] (iii)#yy >#/xy-5WW*- 

S^y y^Offitd^^^ ( 1 4 2 2, 1 4 3 2, 1 4 5 

2?) ^ftBiwwa^-^wsyyv^/x^-^ 



64 

F^37>F (^3 6#j&) fc^JWWfcRfT-rSili: 

[0430] (iv)*yy >*/x^-5mwu— 

[0 4 3 1 ] ffi2)^yxh-;^py7iic«n 

*X F (DfflBHfcT'n 2^ A ( a* V 7h^i T UNIXO 
/etc/brc.ipc) fc»»U MJBftflfKSiftW^iB 

[0432] 2. mm\t 

(l) SrtJtBiWJBa*- ^fttfRSi^U >F-9w*<D*t 

#UfcXF©^lSO'ftfcpower onTSo 

[0 4 3 3] (2) ^^/Vb^yUy^/Xy-^ 
*JSI^--^^:ffiSOIf(l^'r : 'power onT&o 

[0 4 3 4] (3) #^-5^7 F >Ffc#^ , y 
— ^*J»-9--/*(tTF. #lC*XF £*£.£)&, power on 
Sftft^ m^OWSt?*) >^IB3St—^;1/ • BB^7 r 

[0 4 3 5] (a) ±fBSM«^y>*IBa7 L -^V-E 
(i) *x Ffr&^ttfflWJBait-^l;:. F*kpow 

er on©$ST*«£-rso ^MRwwwa*- a» 

^Xh*e> power on^T*r§«L/£:#&, Mt^-^?} 

a<D»ffifc«fc!K ;^gfl*ai*fc£*XFfc*tUih 

[0 4 3 6] (iO yy ^wasa-r-^vi/sssi 
U **xhfflo8«^U y*K»T--:7MW*tfpri 

ntxap)fl!)f^«B«fW. KfflS^y >*«««ar— 
[0 4 3 7] yes^e>, (iii) ~~ (v) *SlfrU S8c 

yy ^^iBax-^o^^E^tTOo **5, 

[0438] (iii) ^mwjsa-*->w. f 
ffloatt^y^^Ea^-^i/*. yu>^sscfif 

7^;i/rt©Kt^ FJH<o«tt:/y >*K»x-7/i/<ott 

[0 4 3 9] (iv) flFI«Ufc»»l^y >^fBa?x- 
<Drt*«\ imffl9JBa*-^fr6K*Xh^3aS«'f 

[0 4 4 0] (v) f£*X Ftfa«rt**C*3*. ft'flt 
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[0 4 4 1 ] (vi) AP (lEffl^nyv 

[0 4 4 2] (a) **«tti9i»J*- exowftfc-e* 

§AP 

*fci?ffi3v;/F*JS*U SJBtt»©Roft»ff4R 
[0 4 4 3] (a) ±fSAPffl^U V^aa^^VT*^ 10 

y>**a»-rso *-?v>z&»y-fr(DmtisX 

[0 4 4 4] •«S#aru-y^«J6fflV7h*>x7 p 
TPublissJ tu*5H-Sprinstall3Ty F (Publiss3 .3 ,P 
ublissl.W >XDU— *>3 >#>f F&*^>3 > • ^ 
>ZFW^3>^F PA-RI SC/HP-UX 
JR¥*5*P1 1J12 9BSI1J84. 4. 3WfflWJW«tO 

— F<Drt§ .O^'l'*** f/WXF7^^) 20 

IcovTtt^LTc^ -H- 
4 7— i4 9a)I0t^^o 

[0 4 4 5] (jS) **««E9]»J1?— exOWftfcT* 

(>f) *aj«*6epwj"9--extRAPTni:^ , u>*« 30 

ffc&ffifrftv^Stc* tt«TSo 

[0446] (n) K^nfcsar/y >^tsa?x-y 

;Wc«A^TV^ftV\ ±EAPffi<Z>:/ , J>#*. 

[0 4 4 7]»J^\ S5HI-UX/WE2(Ol^ 
*a*of 4o K7-;l/K:o^TH:, BuHI-UX/W. 
i77l/S^3 0 0 0-9- 1 0 6— 2 0) <D 5 SilCfEK 40 

K*XF*if6±tftt-r"/£^T. ±Eiifto*:?*5C 
[0 4 4 8] (b) ±E»tt^U>*iaSfi7 L -^-E 
[0 4 4 9] (i) #**F<DS'*'rABJl#*V Stt 

[0450] (it) .igfflftetf, a pjb:/'J>*s»u> so 



So 

[0 4 5 1] *W«ffiai»JlJ--Vf^<0>#fttTf*«AP 
tcfc^T, ±E*tt^ ,, J^*E» : r-^;l/rt<O^U>* 

^M^SfftStffes:/ 1 ; >£*iiinr3"S*o\ 
^fcJSf^Kx-^Mc^LTtT^av^ 9 S 

Bigijs/xxAfl!)«!iBit*iai±"rsci:we*6o H4 5 

OfflWJ^^^AJcov^T^fiELfea^UV^Eax-- 
7;1/<DW*, (b) ^I^i4 7-i4 9i:^0, 

(a) <oa-&trai:T*feSo 

[0 4 5 2] <4) *yj>*/7y-7i»t-^<0 
ft*, mi (1424. 1434. 1425, 14 35 

ISO ^^U^^U ^u>^mi(i 4 

5 5 0, 1 4 5 6f)^ iMRfflWJBS^-^W^^U 

swrrs:/y v^ttwa^ft^v f k^u >*««ra 

3 v v F *fgff-T S C ic * t> 12 A-r s o 
[0 4 5 3] (5) atcHiaflBBlWJ^-lfXOWft^XF 

EiEx-TVWctt. ^c0gn^>FtcTH^L/c o 

Lfco cnt^o, »«t^y v^ESE^-^i/ft^wr 

[0 4 5 4] (6) &<DftS3S*IH^TfccJ;V\ 

[0 4 5 5] (i) [ry>?i«Bif-^*xb 

»«7 r U>*Ejaif L -r;i/Ofta*tti:LT. ^Uv* 
-7;l/fr6»«E:/y >*Ejffi"r-^;b*ff«r*^ffi 
(3) HT*ittWbfc±SE0D)3Ji(^fel)li:lt^ i53 
[0 4 5 6] (ii) [±&7*h<D&1gt7V>#%Zi&T— 

[0 4 5 7] 3. SSfcffi 

(1) y;>*««flT-7;V5 4 1 l±O^U>* 
/X7-7S]W-^5 4 2 il7'J>^ (543 1, 5 
4 3 2S) Ogl77^««( 1 4 2 2, 1 4 3 2, 
1425, 1435, 1452, 1 4 5 6?) ^ 05 
4 fc* Lfc^Sfc £ 9 H«f -T So 

[0 4 5 8] (2) ;/*/*:/-5IM«^^5 
4 2^ ; &y i J>^^r£lft7^y (1 4 2 2, 1 4 3 2, 
1 4 5 2i)^ 5MR9l*JWl^-^5 4 1 #«»yu > 
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U>F^->^ 7U>$^»tt«H^e=i^>K (5 4 
l 0-1) SSWWfcSBfr-rSilfcicAO, KR-T* 

[0 4 5 9] »yiJ>#/X7 p -5*JW'9--^tt. ^'J 

>*««tt«Ea*fT»5 4 2 1 itm^x. 

7j&T) kS/3^lB*a5 7 5 1 0^ffltt£?St§o 
ftf*«Ktt^3^tB*»7 5 1 OOffiLISK:* tute^U 10 

7 5 1 0OffiK)Bttc^v ? 3^tH^a5 7 5 1 0*ffl^fci£ 

[0 4 6 0] (3) *yU>*/xy-5WW-9--^« 

3 e^-r^uv^ttttasfl^^^H (5430) *e 
m?%c£\c&9, ztDmrnffa-tZo *3a»tcar3#, 

5 4 11 0«c»*SiSPf-r4o 20 

[0461] 7v>#wjB&<t<Dmmt* 

yu>*0«^tt^RIW«« (5 4 2 0), 
y"J (5410-2^5410 
-3, sB-U^^fcfcnf-S) %m^Tft5o 
[0 4 6 2] (4) yu>*«riEBS7 L -y;l/<D±I2M 

SWcg^<x^-tf^^&c£tf&£ 0 30 
"F cdJ:^ lex 5 -MS* fro /Co 
[0 4 6 3] (a) yyi/&/7rf—?WRft-*<r>ft 

[0 4 6 4] (ii)^^?)^-^±f2yU>h^-^ 
COpower on-^WfflRStTOo 
[0 4 6 5] (b) ^'J>*©ff±XttaftWX7-(0 

(i)Hl 6^0 2 7*ffi^TsHWLfcx5-ttffl;l/- F 40 

[0 4 6 6] tftfx^-IalMS^^v^K*^ 
[0 4 6 7] (c) yj»0»4U «^*A*<Dx 



[0 4 6 8] ±IE (a) - (c) Ol7-fflltt, Hi 

8 ictt, tfcx^-jaaTOiaRifliTfeSo 

[0 4 6 9] (5) tt-Slftl/F-eaaEUfc^'J 
(-feybP-^X, lpd. NetWare RPrinter^tC 

[0 4 7 0] 4. «7 

r offT^o 

[0 4 7 l ] (2) »«Hlgima*-/^*««K:power 

ofrT^o 

[0 4 7 2] (3) >*/*7-5»JS^-^*& 
*T?power offLfcJ&&. MIH3. OSSMH^L*: 

[0 4 7 3] 5. «JSKSH 

(1) ^^-fzvh^^uv^/x^— ^WJW-tf-'** 
X 7- ^ - ^ffl -fu >f~r A > X F - ;l/-T 3 o 

[0 4 7 4] ^^T^F^U^h^-'^fflttT* 
[0 4 7 5] (2) yUV^fciiftrr**^ ^O^U 

* — 3co7°u >^/xy-7^w-^^2^ 
[0 476] 

[0 4 7 7] (3) tufS4. <DH7^L/cJli^ 

[0 4 7 8] (4) ^^T^F. 7V>&/7sZr—'7 
[0 4 7 9] (5) ^7^7>h^U>?/xy-7 

[0 4 8 0] (6) BijiScoGU r^u 
a##, ±ie (1) - (5) o«a*sfci*e-r*»tt 

huSSWI. O-OXF-zWcfcttS (3) 

(b) tcsbfc<Dtrai:«B*!g«T-rSo 

[0 4 8 1 ] (7 ) 5*«ffl9JBa-9--^*pawer offT 
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[0 4 8 2] (8) StV>T, 2. ©fflJOHkfc^Lfc^lK 

[o 4 8 3] a*. w±o«asa*«*. «t<d*5 

K:«*TtmiaMc*5SBB*ita-r*ci:^#*o 
[0 4 8 4] • »»ffl»JBa*-^^<0»*power offT 

So 

[0 4 8 5] • ^"fTVh^y >^/X7 P -7» 
[0 4 8 6] A Pffl^J>^li7-;Vfffl^Ifflt§ 

[0 4 8 7] ( i ) «E»«^U >*ffii£ir-7;i/*# 

^-;l/TSS"rayu>*tt. huE»«7U >*fB5£-r 

[0 4 8 8] (2) B»£5fc3lt>t\ S«SB*O^U > 
*j|JEf- Zffrfr h M» 3 t > F -eBJ* 

[0 4 8 9] (3) *APffl^J>*aBy-WI» 

[0 4 9 0] Sfc* fta^UV^IBSEx-^l/OflF^ 
[0 4 9 1] ( 1 ) F oyXf^Slft^SH 

[0492] (2) «ns«aEyu VifEar-yMft 

[0 4 9 3] (3) WIBfttt^U^^EiSx-^l/**)' 
ttBiWJBa*- ^tfEffibav^«^ WIS (2) 

[0 4 9 4] H3 6te*Lfc»»91Bi«afflO»B8»(0 
ft«*\ H 5 7 — H 6 1 ICtt^o 
[0 4 9 5] B5 7H >*tt«H^Ott«*S 

[0 4 9 6] C<Dtfc«fc<fc!K ^fflSMatf-'WA 

[0 4 9 7] 05 8«x ^U>F-9— T/U >£r£®J 
[0 4 9 8] C<Dft««c*tK »«91giJSa-9--^WA 



So 

[0 4 9 9]i 5 9tt. y»J>*ttffii3S(10ti:«**b 
[0 5 0 0] C©tt«fc«fcD* yjVVX^-^l 

■[0 5 0 1] H6 Oti, *y*-^&ft©tt«**Lfc 
[0 5 0 2] c^ttatcit). Mffifl^-^W 

[0 5 0 3] H6 1 tt. >^«JBia^*Ott«*« 
[0 5 0 4] C<DttW*l<fc»K #ttffl»«31i-->WA 

20 «iB*ra&*5c fc^wr^fca-So 

[0 5 0 5] JK±©«tfB3*S*rflJ^ * C £ lc * 0 , 
xh-;k ««Bfk**8»fc:fT^£:i:}b^*So *fc. 

u>*ott!»«{k*Sisw^«nib> **uc»jstsc: 

[0 5 0 6] 

[0.5 0 7] *«W*0»l<091»lS/X-r^«fc 

40 icoi» iRj±-r * c i: * 5 o 

[0 5 0 8] *fgWOS2CDW»h>X-rAfc ( i; 
[0 5 0 9] ££>tc, *fBWOS3*09lB'J>'^'ri*iCcJ: 
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[0 5 10] ^e>^. *^CD^4©91BiJv'7>f-Ati: < t 

[0 5 1 1] S6t, *«W©»5**tf6©BJ»h>^ 
[0 5 12] *SMHO»7 0WWJ*>^7-i»»i:* 

[05 13] Se»K, *^Ofg8 091»J->^7-AtC«fc 

fi^T, jl— tfo#MOHiMi:lHl*«flBiOfflli*H*J: 
[0 5 14] 2|s:^<DS9©a]B>J->Xf-AK:± 

^£0^-5 1 3.-- W«*!£Bfr ?>fCffl 7 a ^5 A^r^e 
[0 5 15] «6C, *««i©IBl OOHlWJ-VXx^li: 

[0 5 16] fcCST, ^9 0HlBiJv'X7 L AtO* ; &, * 
[0 5 17] • X7-IS4 3 ^Oilfti^^-^ 
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5c c ««aiBij*3Ei»a < fx a c £ # 

[0 5 18] • X7-S4->*3 ^OilttMi-f 
Jgl^ffiLfckLTk. j8^3'7<Dfl&Jltt«WS'&U IE 

[0 5 1 9] ffi 1 OOmWJ^XxA-Cti. xKIHBjS* 

flWWt, Wfflfc e^tt*, • »9©fllMS'*r 

[0 5 2 0] S6K:» *aWOJB 1 1 <DftWh>X7 L 2^ 

[0 5 2 1] KS^ftfllbfc^y.h^-^y^* 
«, yj>^x-5-lllS^®S^ttx ^tTgPA^fr/ 

[0 5 2 2] *7hV-77U>^T'X7-A^ 

>£©7U >2x5-®«ffl®**T?C ttfT*£3o fi£ 

, [0 5 2 3] S6t; *«U3©* 1 2 ©SMBS/Xt Afc: 
[0 5 2 4] Sfc, iMR9l»J»i-9— 'WBJWtt«oa 

[0525] 4MRai»mau— /wwaoitR* 

t-Mox^-^ffifeWtt, g^yy^tiS^ 



(38) 
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[0 5 2 6] S&fc. *56WOJBl 3 0Bi»h>^-ri*U: 
[0 5 2 7] *»ffl(Dgl 4<D0]B'h>7^.MC 

[0 5 2 8] Sfe*»WH:J:a«dtSa^S*ffll/^SC 

[^ffiCDS¥^^] 

[0 1 ] *S5K©->X-ri*«JSHT*S 0 3C 

[0 2] a*^Xf-AO*flcH"e*«o 

[8 3] *»Wfc«tfSffl9J^X-ri*03av^«:KWt"S 

[[15] *«W^*3frta^^>r7 > >hfc^U.> 
[0,6] *fS W *3 1 J S ^ U >£C>/n— F3x7«tiEH 
[0 7] ^BJv'XrAO^^SSPltffltcKW-rSfc 
[08] *y h7— i^U >#te:3^TOS^EII&£ 

[0 1 0] *«WtC*5lJ-S*^ hV-^yj >^*J®I=i 
[011] h7-^yj 
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[01 2] tsejfeaiM^^T-AoraB^k^K^isa 

[0 1 3] *««BkH3»*Batt*l/^9iB | fl8^* 
[01 4] *»WJc43lJsy>J>*«flcSa'r-7;V* 

[01 s] xmitc&if&mmttmt&wM&'fvy* 

[0 1 6] *¥mfoi3lf&i? : 7<<7>hfr 1 o7V>h'*)' 

[0 1 7] *&mcl3tt 9 <fT>htP 
- / S'MDfflWJWJIB ^SCOlttWB T? fe S o 

[01 8] .^ffltcfe^sx^-^afcx^-jaao^ 

[01 9] *«B8tc*5tJS, ;x-^WrAtf&gf£*V 

iiwffjo^ax^— ©is]«*s*i{iW'rsft«)<oB"e' 

[0 2 0] *«WJC*3ttS. :i— 1f<D^Atfi&fi7£*^ 

sw»Jo^sax5-0DBii^s*lttM , rsfc«>iOB"e 

[02 1] #5893 lc*5 1*5. 3.— IfO^X^iK®*^. 

BWjpjofi«ftx9-o@ta^a*KwrsfcftoBT 

fc&o 

[0 2 2] *«MJ*:43H'S. a-if(D^Atf*2a*^N 
WffifHO^ftx^-OBtt^^ 

[0 2 3] *MWJC^3^S. 3.— ^(D^Atfi&g^O. 

SfflWJO^ftx5-OBa^3S*KW^afc«>cOBT* 

fc&o 

[0 2 4] #5£Wtc:fctt£u a— if^Atf&B*^ 

iifflgijo^Bax5-<oi5iifi^s«:KW"rafc«)OB"e 

[02 5] ^fSBfcifcttS, g(^W^U >£x^— icfct 

[0 2 6] ^fP^icfetfa. S^Wyuv^x^-tcW 
K»yy>^*ffl^^fcX7-liia«Hl^*WW 

[02 7] *«KtC*5WS> SofaM^J >£x^-tCjft 

•r*. «wyu>**fflv^ftx5-0««Pi^ra*Biw 
■rsftftoB-esso 

[0 2 8] *«W^*5W-Sa«a*-7-YT>h»J£^U 

[02 9] ^WlcfefrtSSBB^^-l'TVU^fisyU 
V ^^*KW-r*rcft<OBTfeSo 
[0 3 0] 2jc«Mtc*5H'Sa««^7-<7>hJ4l£^ 1 J 

[031] *^{c43ttas«aa^^-r7 , >h«it^ , J 
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[03 2] **B8fc:****aM*5^7>h»*5^U 

[03 3] *»WK:l3»*»»B^5^7>h»rt;^ r, J 

[03 4] **Wte43»*3.-1ffflOWWJ-»J— ^37 
> K*KW-r5fc«>OBIT***o 
[03 5] *«Wfc*tt«^5>fT>hJC««-rSHlWJ 

[0 3 6] #58^C*»S»»W»J«afflIM»«BlW'r 

[03 7] ^BBfcfetJS^UV^/^^-^MIBl*"- 

[03 8] *»Ktci3tt**a>r>*— 
■r§fci6^0^fe^o 

[039] ^mic^^v >^m^m j r--f^ 

t5feft«OH"t?*4o 

[04 1] *5SWK«5»SX^-;Vffa-r— 

[04 2] ^MfcfefrJS^a^HKSa^-^^K 

[043] *aKtc*5tt5*uvnftatta-r— ^i/* 

[04 4] ^^tc^otta^^-fTVbffl^H^— ^ 

[04 6] *«BBtc*5»S*fft*^h*IBa'r— ^l/«r 
[04 7] *^tc4Dtt§S^U>^fBa!x--> r ;l/C0 

[04 8] *^K^*»s»»yu>*iaai-r— ^;l/<0 

[04 9] *^^ft^SStt^ , U>^fSiE'r— "7^0 

[05 0] *ss«jcft^*, a«wa«wwrsfc»o 

[05 1] *«BBO«««a*ak:43»«. ^>Xh- 
[0 5 2] *«MO««Ba*SK:43»*. *J»Hfc<0«l 

[0 11] 
SI II 



10 



20 



30 



40 



[053] *«wo«j««a**<oaiwfbk:i3»4, s 
[054] *»w<o«rit«a^at43^a. 

[0 5 5] *«WOiMR9iWJ«aiJ--^i:*5>fTVh 

[0 5 6] *»woiaatt«*fflv^fc039J*BiM"rsfc 

[057] *«wott«**"r-*«iffli"e*«o 
[05 8] *»wotta*a-r— nfifi»Jt?*5o 
[059] **BBeott«*a-r— *«iwt?*ao 

[06 0] **B8©tt«*aT-*fflHWT*«o 

[06i] *»woti:««:a-r-ii<»flW"efeSo 

1 0 - *v YV — t 

IK 12, 13 -■• ^5-<7>h 

4 - ftimwrnmr-^ 
1 5. 1 6 - yyv^/^-^fflU*-;* 

7.18.19 - ~7V >^ 
1 A. 1 B »• *y h*7-*7U>* 
3 00 •■■ -fVZsb*)-—'* 
500. 603 ■•• MPU 
5 0 1 ■•• '>Xf^U 

5 1 0, 6 0 4 ROM^^eU 

5 11, 6 0 A — RAM^tV 
5 2 1 *-#-F 
5 2 2 — 

5 3 1 - f^X^n>hD-7 
5 3 2, 6 0 5 - ~%3B&&W 
5 4 1 ••• I^3>fD-7 
5 4 2 — f^^^W 

5 50 - ^7h7-^3>ha-7 

5 6 0 •» 7VZ/9Tif7* 
606 - ^7MPU 

6 0 7 :-. =L—&WLft'**>\' 

6,0 8 •■• yu^^xv^ygp 

6 0 9 •■• >*^€'j3Vhn-7 
6 0B - U— 'M/F 
60C ••• yj>?3Vhn-7 
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CLAIMS 



[Claim(s)] 

[Claim l] A terminal unit including the first transmitting means which transmits the first print job to 
a print server, A printer including a printing means to perform printing processing based on a print 
job, The first connecting means connected through said terminal unit and network, and the second 
connecting means connected through direct [ said / printer and direct ], or said network, The second 
transmitting means which transmits the first print job transmitted from said terminal unit to one of 
the arbitration in said two or more printers to connect, The printer management tool which 
memorizes the relation between said terminal unit and the printer which is the transmission place of 
said first print job, A printer house keeping means to supervise the condition of the printer which is 
the transmission place of said first print job, A notice means of printer information to notify the 
information about the printer which is the transmission place of a print job to the terminal unit which 
is the transmitting origin of a print job, A printer condition record means to record the monitor result 
by said printer house keeping means, When said printer house keeping means detects generating of 
the error in said printer, While interrupting activation of said first print job The error category which 
is one of the information recorded on the positional information of the printer which said error 
acquired from said printer management tool generated, and said printer condition record means to 
said terminal unit with said notice means of printer information The printing system characterized 
by consisting of at least one print server including the control means made to notify. 
[Claim 2] In a printing system according to claim 1 said terminal unit Furthermore, it has an error 
recovery directions means to said print server. Said print server The first shift means which makes 
said printer shift to a printer error recovery waiting state from a printing running state furthermore, 
The second shift means which makes said printer shift to a printing running state from a printer 
error recovery waiting state, When said printer house keeping means detects generating of /the error \ 
in said printer, Said printer is made to shift to a printer error recovery waiting state from a printing 
running state with said first shift means. Then, discharge of the printer error by said printer house 
keeping means is detected. And when the error recovery directions to said print server by the error 
recovery directions means of said terminal unit detect, The printing system characterized by having 
the control means which resumes said first print job by making said printer shift to a. printing 
running state from a printer error recovery waiting state with said second shift means. 
[Claim 3] The printer control means which resumes said printing in a printing system according to 
claim 2 is a printing system characterized by re-printing by performing cancellation directions of the 
first print job to said printer, and resending of said first print job. 

[Claim 4] In a printing system according to claim 2 said print server A storage means to memorize the 
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page information which the error generated when said printer house keeping means detects 
generating of a required error of re-printing in said printer, It has a notice means of error information 
to notify the page information which the purport which is the required error of said re-printing, and 
said error generated to said terminal unit. Said terminal unit When the page information which the 
purport which is the required error of said re-printing, and said error generated from said print 
server is received, As a means to direct rerun of said first print job, all the pages of said first print job, 
It has a means to choose either of the pages which the assignment page of arbitration and said error 
generated. When said print server receives the command which directs all the pages of said first print 
job from said terminal unit When the command which transmits said first job to said printer, and 
directs the assignment page of said arbitration is received When the command which directs the page 
which transmitted the information after the assignment page of said arbitration among said first job, 
and said error generated is received The printing system characterized by having the printer control 
means which transmits the information after an error generating page based on the page information 
memorized for said storage means. 

[Claim 5] It is the printing system characterized by editing said print server into the second print job 
which consists of print data after the required re-first page to be printed of re-printing of said first 
print job when the command which directs the assignment page of said arbitration is received in a 
printing system according to claim 4, and when the command which directs the page which said error 
generated is received, and resending the second edited print job. 

[Claim 6] When the command which directs the assignment page of said arbitration is received in a 
printing system according to claim 4, When the command which directs the page which said error 
generated is received, and said print server It is the printing system characterized by having a means 
to have a means to transmit said first print job and the required re-first page to be printed of 
re-printing, and for said printer to receive said transmitting contents, and to re-print only about the 
page after said re-first page to be printed. 

[Claim 7] It is the printing system by which said print server directs the re-first page to be printed to 
a printer in a printing system according to claim 4, and said printer is characterized by re-pfinting 
this print job only about the page after said directed re-first page to be printed by using the print data 
currently held in the printer about this print job. 

[Claim 8] At least one the printer / spooler control server connected with a terminal unit through said 
terminal unit and network, The specification and condition of two or more printers linked to said 
printer /. spooler . control server, all the printers on said network, and said printers / spobler control 
servers are i: supervise^. It is tne priritirijg system which consists of a distributed printing management 
server, which registers the monitor' result into a printer / spooler control server configuration 
management table. Said terminal unit The distributed printing management server which published 
printing accompanied by assignment of a document printing specification and the 1st priority printer 
to said distributed printing management server, and received this printing demand While judging 
that the 1st priority printer is an error based on said printer configuration managed table A group 
with the printer / spooler control server which controls the printer which has the printer printing 
specification which suits said document printing specification, and this printer is chosen. The user of 
the terminal unit with which the 1st priority printer notified that it is an error and this selection 
result to said terminal unit, and received this notice, and this terminal unit The printer which suits a 
document printing specification based on said notice is chosen. This terminal unit The printer / 
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spooler control server which directed printing by said selected printer to said selected printer / spooler 
control server, and received these directions The printing system characterized by outputting each 
print job in said spooler to said selected printer while storing a print job in a spooler according to 
these printing directions. 

[Claim 9] At least one print server connected with a terminal unit through said terminal unit and 
network, In the printing system which consists of two or more printers controlled by said print server, 
and directs the print job said whose terminal unit is the unit of a printing demand to said one of print 
servers A printer error detection means, and the waiting for printer error recovery / discharge control 
means are prepared in said print server. The directions means of the alternative printer use error 
recovery to a print server is formed in said terminal unit. Said print server A means to interrupt the 
entrance of the spooler corresponding to a fatal-error generating printer when said printer error 
detection means detects generating of the fatal error in said printer, It moves to a printer error 
recovery waiting state using the waiting for printer error recovery / discharge control means. The 
printing system characterized by having the control means which is moved to the spooler 
corresponding to said alternative printer name to which the print job concerned was directed by the 
terminal unit according to the error recovery directions inputted from said terminal unit, and prints a 
print job by said alternative printer. 

[Claim 10] While adding the distributed printing management server for managing the configuration 
of all the printers on a network to a printing system according to claim 9 An alternative candidate 
printer appearance means is formed in said terminal unit. Said terminal unit When generating of the 
fatal error in the printer which performs the print job is got to know after directing said print job 
using the logical specification of arbitration, said alternative candidate printer appearance means A 
means to require retrieval of the printer which suits said logical specification managed by the 
distributed printing management server by considering stored logical specification about said print 
job as an input, The printing system characterized by consisting of a means to determine an 
alternative candidate printer based on the train of said returned alternative candidate printer when 
the train of the alternative candidate printer which suits the logical specification as which this 
distributed printing management server was inputted is returned to said terminal unit. 
[Claim ll] It is the printing system which consists of at least one print server connected through a 
terminal unit, the printer which can be used from said terminal unit, said terminal unit and said 
printer, and a network. The printer by which said terminal. unit has an error recovery directions 
means to said print server, and direct continuation was carried out to said network A printer 
status-report mearis to report tlie printer Goriditiori td said £rint server using the first command, An 
error 1 recovery directions reception means to receive the printer error recovery directions using the 
second command from said print server, It has an error recovery activation means to perform error 
recovery received with said error recovery directions reception means. Said print server A printer 
- error detection means to detect generating of a : printer error based on the printer condition reported 
from said printer, A printer error monitor means to supervise the condition of a printer when said 
printer error, is detected, Detection of discharge of the printer error by said printer error monitor 
means, The printing system characterized by having the printer control means which makes printing 
of said printer resume by transmitting said second command to said printer when there is detection of 
the error recovery directions to said print server by the error recovery directions means of said 
terminal unit. 
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[Claim 12] A terminal unit, the printer which can be used from said terminal unit, and at least one 
the printer / spooler control server which controls printing by said printer, Said printer and the 
management tool which manages said printer / spooler control server, A monitor means to supervise 
the specification and condition of said each printer / spooler control server, and said each printer, It is 
the printing system to which the distributed printing management server equipped with a 
registration means to register the result of this monitor into a printer configuration managed table is 
connected through the network. When said distributed printing management server receives the 
demand of printing accompanied by assignment of a document printing specification from said 
terminal unit, Based on said printer configuration managed table, a group with the printer / spooler 
control server which controls the printer which has the printer printing specification which suits said 
document printing specification, and this printer is chosen. The terminal unit which has the control 
means which notifies this selection result to said terminal unit, and received said notice The printer / 
spooler control server which has a means to direct printing by said selected printer to said selected 
printer / spooler control server, and received said directions The printing system characterized by 
having a means to output each print job in said spool file to said selected printer while storing a print 
job as a spool file according to said printing directions. 

[Claim 13] At least one print server connected with a terminal unit through said terminal unit and 
network, In the printing system by which it has two or more printers controlled by said print server, 
and said terminal unit directs printing by said one of printers to said print server A means by which 
said print server manages the detail condition of each print job, As opposed to an inquiry demand of 
the print job detail condition about the printer which said error from said terminal unit generated 
when an error occurred in said printer The printing system characterized by having a means to 
answer said terminal unit in the detailed information of said print job about the printer which said 
error generated. 

[Claim 14] At least one print server connected with a terminal unit through said terminal unit and 
network, In the printing system by which it has two or more printers controlled by said one of print 
servers, and said terminal unit directs printing by said one of printers to said print server Said print 
server is a printing system characterized by managing the hysteresis of the print job about each user, 
and answering said terminal unit in the hysteresis of the print job about said user to an inquiry 
demand of the hysteresis of the print job about each user from said terminal unit. 
[Claim 15] The printing demand from the terminal unit connected through a NETTO work piece is 
received: A means to receive the print job which is the print server which fills said printing demand 
with choosmg the printer- Of arbitration from two or more printers to. th^ and is 

transmitted from said terminal unit, The means which assigns said print job which received to the 
printer which fills the printing demand of said terminal unit, The first storage means which 
memorizes the relation between a printer house keeping means to supervise said assigned printer 
condition, and the terminal unit which is the transmitting originLof said print job and said assigned 
printer, The second [ which classifies the monitor result by said printer house keeping means into two 
or more classes, and a print server manages ] storage means memorized for every printer, A notice 
means to notify the information about a printer to a terminal unit, arid when said monitor result 
detects printer error generating, The print server characterized by having the control means which 
makes the class of contents of an error memorized by said second storage means notify to the terminal 
unit which is the transmitting origin of said print job memorized by said first storage means through 

4/60 



Japanese Publication number : 07-230372 A 
said notice means. 

[Claim 16] An input means to direct printing of arbitration, and a processing means to create the first 
print job by considering said directions as an input, A terminal unit including the first output means 
which outputs said first print job through an interface with a network, The printer containing the 
processor which performs printing processing based on the print job by considering a print job as an 
input, The second output means which outputs the print job to said printer by considering said first 
print job as an input, A storage means including the first file which records the relation between said 
terminal unit and the printer which is the transmission place of said first print job, and the second 
file which records the condition of the printer which is the transmission place of said first print job, 
The second processing means which searches the error category obtained from the positional 
information and said second file of the printer which said error acquired from said first file while 
interrupting activation of said first print job when generating of the error in said printer is detected 
generated, The printing system characterized by consisting of at least one print server including the 
third output means which outputs the error category obtained from the positional information and 
said second file of said printer to said terminal unit through said network. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the printing system by which two or more 

workstations and personal computers can share two or more printers. 

[0002] 

[Description of the Prior Art] In recent years, in the field of a workstation or a personal computer, 
LAN (Local Area Network) and WAN (Wide Area Network) are spreading. It is becoming important in 
order that the print server which makes two or more workstations, personal computers, and word 
processors (these are hereafter named client or terminal unit generically) share a printer may reduce 
introductory cost and installation area along with those spread. 

[0003] As an example of the conventional printing system, as shown in drawing 2 , it consists of the 
printer 1 (17) which can be shared from a client 1 (ll), a client 2 (12) and a client 3 (13), and each 
client and a-- printer. 3 (19), the printer / spooler control server 1 (15) which, controls the printer, and a 
printer / spooler control server 2 ; ( 16)/ and pr.intirig is: performed by the fb.Uow^i^ p S 
[0004] (l) Clients 1113 transmit the document data showing the contents of printing of a document 
to a printer / spooler control server 15 in order to request printing from PURINTOTA / spooler control 
server 15 through a network 10. Here, document data consist of printing series of commands for 
describing an alphabetic character, a graphic form, and the contents of printing of an imajge . about 
each page of a document. ^ . 

[0005] (2) The print server 15 which received text data from clients 11-13 (a) A print server 15 once 
stores said document data in the file called the spooler in a print server 15 first. The (b) print server 
15 The stored document data are transmitted to read-out and a printer 1 (17), printing is directed, 
and the (c) printer 1 (17) processes the received document data, and performs printing to a form. 
[0006] on the other hand - as the specification of a printer - (**) - dot density and_(**) " a print 
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speed and (**) - the propriety of double-sided printing or color printing, and (**) - an available paper 
size and (**) -■ it is going across an available PDL (Page Description Language) classification, an 
available (mosquito) font classification, etc. variably, and a user is in the inclination to use some 
things properly at least, out of such a printer across which it goes variably according to applicable 
fields, such as word processing, DTP (DeskTop Publishing), and a document output. 
[0007] The above-mentioned conventional technique is indicated by JP,62-274331,A, JP.63-75828.A, 
JP.63-99644.A, JP.63-250730.A, JP.4-230514.A, JP.4-245525.A, and JP,4-250522,A, for example. 
[0008] 

[Problem(s) to be Solved by the Invention] However, as for the above-mentioned conventional 
technique, sufficient support was not carried out to the printer error. For example, when an error 
occurred by the printer, even the printer needed to go out, and the user needed to investigate the 
detailed contents of an error of a printer, and had the trouble that a user's burden was large. When a 
paper jam error occurred by the printer especially, since the user of a client needed to perform a 
reboot and re-printing of the application program on a client, he required the time and effort for error 
recovery. In re-printing, since the print data which constitute a print job from a print server to a 
printer were resent from the head and it was re-printing from the head of a job by the printer, useless 
duplication re-printing occurred and there was also a trouble that the recovery time became long. 
Moreover, when a paper-less error occurred by the printer, since the report function of the fault 
information from a printer to a client was inadequate, the user of a client did not need to find the 
paper size which should be filled up from a client, but needed to be suitable even by the printer, and 
needed to investigate the required paper size. Since it was necessary to perform a reboot and 
re-printing of the application program on a client again in addition to a supplement of a form, it took 
the time and effort for error recovery. 

[0009] As one of the causes of a printer error, conventionally, the printer which suits the specification 
of a document to print after the user of each client has full knowledge of the set of the printer which 
can be used from this client, and the specification of all available printers is chosen by itself, and the 
point of having directed printing of this place to the printer of the aim is mentioned. For this reason, 
when the error was in grasp of a user's printer specification, the burden for a user to grasp the 
specification of some of those printers exactly for a certain printer error not only to to occur to that 
printer chosen accidentally, but was very large. 

[0010] The problem between such a printer and a client is the same also between a client, and a 
printer / spooler control server. That is, since the; correspondence relation between the printer / 
spooler control server which controls a printer and it does not understand the present printing system 
from an appearance, when requiring printing of a printer with a client, it was difficult to grasp from 
which printer / spooler control server printing should be requested, and two or more printers and 
print servers could not be used effectively, but user-friendliness and dependability were missing. 
■ [00il] Moreover, in the Prior art, neither report of the error wruch generated it in the network printer 
since the print server generalized the network printer arid was not controlling the printer (it is 
henceforth called a network printer) directly linked with networks, such as LAN and WAN, although 
the network printer could be directly linked with the location of network arbitration, nor processing 
to the error was able to be performed. 

[0012] Moreover, in the printing system of the opening environment where the machine of various 
models as a client and a print server is intermingled, when the models of a client and print server 
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differed, the client from which a print server and a model differ had the trouble that only inadequate 
printing service could be obtained. 

[0013] These all originate in the report to a print server from a printer and the report to a client from 
a print server having been inadequate. 

[0014] The purpose of this invention is to offer the printing system which canceled the trouble of the 
above-mentioned conventional technique by dealing with the detailed printer information on the 
printer in a printing system. 

[0015] The 1st purpose of this invention is still more specifically to offer the printing system which 
raised the dependability of error processing which enables the notice with the contents of an error 
and the location of a printer of a printer error. 

[0016] The 2nd purpose of this invention is to offer the printing system which raised the 
dependability of error processing which does not resume error recovery independently. 
[0017] The 3rd purpose of this invention is to offer a printing system without the need of directing a 
print job again in error processing. 

[0018] The 4th purpose of this invention is to offer the printing system which can direct initiation of 
re-printing after error recovery finely to a user. 

[0019] The 5th purpose of this invention is to prevent useless duplication re-printing in error 
processing. 

[0020] The 6th purpose of this invention is to raise further the function of a printing system when a 
fatal error occurs in a printer, user-friendliness, dependability, availability, and serviceability. 
[0021] The 7th purpose of this invention is to offer the printing system which performs printer error 
recovery control of a network printer with the directions from a terminal unit, when an error occurs 
with a network printer. 

[0022] The 8th purpose of this invention is to offer the printing system which raised grasp of each 
printer specification by the user, and the user-friendliness of the user who abolished the time and 
effort of the printer selection based on it. 

[0023] The 9th purpose of this invention is to offer conventionally the printing system which can 
know the detail condition of the print job which was not able to be asked from a terminal unit. 
[0024] The 10th purpose of this invention is to offer conventionally the printing system which can 
know the hysteresis of the print job for every user which was not able to be asked from a terminal 
unit. 

[0025] • \ ; ; ' * . ' . . 

[Means for "Solving the'Problem] Two or more printers which can share two or mor<b; terminal units 
and a termiria! unit in order that this invention may solve the above-mentioned trouble, One or more 
the printer J spooler control servers for receiving printing from a terminal unit and controlling 
printing by the printer, It constitutes from a distributed printing management server. To a terminal 
unit the inquiry -section, of a print job detail condition, and printing control sections; such as error 
recovery directions The printer configuration managed table for managing the error recovery section 
to a printer / spooler control server, and managing all the printers on a network, the specification of a 
printer / spooler control server, and a condition to a distributed printing management server was 
prepared. 

[0026] In order to attain the 1st purpose of this invention, moreover, in the first printing system A 
terminal unit including the first transmitting means which transmits the first print job to a print 
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server, A printer including a printing means to perforin printing processing based on a print job, The 
first connecting means connected through said terminal unit and network, and the second connecting 
means connected through direct [ said / printer and direct ], or said network, The second transmitting 
means which transmits the first print job transmitted from said terminal unit to one of the 
arbitration in said two or more printers to connect, The printer management tool which memorizes 
the relation between said terminal unit and the printer which is the transmission place of said first 
print job, A printer house keeping means to supervise the condition of the printer which is the 
transmission place of said first print job, A notice means of printer information to notify the 
information about the printer which is the transmission place of a print job to the terminal unit which 
is the transmitting origin of a print job, A printer condition record means to record the monitor result 
by said printer house keeping means, When said printer house keeping means detects generating of 
the error in said printer, While interrupting activation of said first print job The error category which 
is one of the information recorded on the positional information of the printer which said error 
acquired from said printer management tool generated, and said printer condition record means to 
said terminal unit with said notice means of printer information It consists of at least one print server 
including the control means made to notify. 

[0027] In order to attain the 2nd purpose of this invention, moreover, in the 2nd printing system In 
the 1st printing system said terminal unit Furthermore, it has an error recovery directions means to 
said print server. Said print server The first shift means which makes said printer shift to a printer 
error recovery waiting state from a printing running state furthermore, The second shift means 
which makes said printer shift to a printing running state from a printer error recovery waiting state, 
When said printer house keeping means detects generating of the error in said printer, Said printer is 
made to shift to a printer error recovery waiting state from a printing running state with said first 
shift means. Then, discharge of the printer error by said printer house keeping means is detected. 
And when the error recovery directions to said print server by the error recovery directions means of 
said terminal unit detect, It has the control means which resumes said first print job by making said 
printer shift to a printing running state from a printer error recovery waiting state with said second 
shift means. 

[0028] Moreover, in order to attain the 3rd purpose of this invention, by the 3rd printing system, the 
printer control means which resumes said printing is re-printed in the 2nd printing system by 
performing cancellation directions of the first print job to said printer, and resending of said first 
print job. .' h \ : . T 

[0029] In order to attain the/4th purpose of this invention, moreover, in the 4th printing system In the ■ 
2nd printing system said print server A storage means to memorize the page information which the 
error generated when said printer house keeping means detects generating of a required error of 
re-printing in said printer, It has a notice means of error information to notify the page information 
winch the purport which is the required. error of said re-printing, and said error generated to said 
terminal unit. Said terminal unit When the page information which the purport which is the required 
error of said re-printing, and -said error generated from said print server is received, As a means to 
direct rerun of said first print job, all the pages of said first print job, It has a means to choose either 
of the pages which the assignment page of arbitration and said error generated. When said print 
server receives the command which directs all the pages of said first print job from said terminal unit 
When the command which transmits said first job to said printer, and directs the assignment page of 
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said arbitration is received The information after the assignment page of said arbitration is 
transmitted among said first job, and when the command which directs the page which said error 
generated is received, it has the printer control means which transmits the information after an error 
generating page based on the page information memorized for said storage means. 
[0030] In order to attain the 5th purpose of this invention, moreover, in the 5th printing system When 
the command which directs the assignment page of said arbitration is received in the 4th printing 
system, And when the command which directs the page which said error generated is received, said 
print server is edited into the second print job which consists of print data after the required re-first 
page to be printed of re -printing of said first print job, and re sends the second edited print job. 
[0031] In order to attain the 5th purpose of this invention, moreover, in the 6th printing system When 
the command which directs the assignment page of said arbitration is received in the 4th printing 
system, When the command which directs the page which said error generated is received, and said 
print server It had a means to transmit said first print job and the required re-first page to be printed 
of re -printing, and said printer received said transmitting contents and was equipped with a means to 
re -print only about the page after said re -first page to be printed. 

[0032] Moreover, in order to attain the 5th purpose of this invention, in the 4th printing system, said 
print server directs the re-first page to be printed to a printer, and the 7th printing system re-prints 
this print job only about the page after said directed re-first page to be printed because said printer 
uses the print data currently held in the printer about this print job. 

[0033] In order to attain the 6th purpose of this invention, moreover, in the 8th printing system At 
least one the printer / spooler control server connected with a terminal unit through said terminal 
unit and network, The specification and condition of two or more printers linked to said printer / 
spooler control server, all the printers on said network, and said printers / spooler control servers are 
supervised. It is the printing system which consists of a distributed printing management server 
which registers the monitor result into a printer / spooler control server configuration management 
table. Said terminal unit The distributed printing management server which published printing 
accompanied by assignment of a document printing specification and the 1st priority printer to said 
distributed printing management server, and received this printing demand While judging that the 
1st priority printer is an error based on said printer configuration managed table A group with the 
printer / spooler control server which controls the printer which has the printer printing specification 
which suits said document printing specification, and this printer is chosen. The user of the terminal 
. unit with which the 1st priority printer ' notified that it\is an, error and this selection result to said 
terminal unit, and received this notice, and this terminal unit The printer which suits a document 
printing specification based oh said notice is chosen; This terminal unit The printer / spooler control 
server which directed printing by said selected printer to said selected printer / spooler control server, 
and received these directions While storing a print job in a spooler according to these printing 
directions, each print job in said spooler is outputted to said selected printer; 

[0034] In order to attain the 6th purpose of this invention, moreover, in the 9th printing system At 
least one print server connected with a terminal unit through said terminal unit and network, In the 
printing system which consists of two or more printers controlled by said print server, and directs the 
print job said whose terminal unit is the unit of a printing demand to said one of print servers A 
printer error detection means, and the waiting for printer error recovery / discharge control means 
are prepared in said print server. The directions means of the alternative printer use error recovery 
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to a print server is formed in said terminal unit. Said print server A means to interrupt the entrance 
of the spooler corresponding to a fatal-error generating printer when said printer error detection 
means detects generating of the fatal error in said printer, It moves to a printer error recovery 
waiting state using the waiting for printer error recovery / discharge control means. It has the control 
means which is moved to the spooler corresponding to said alternative printer name to which the 
print job concerned was directed by the terminal unit according to the error recovery directions 
inputted from said terminal unit, and prints a print job by said alternative printer. 
[0035] In order to attain the 6th purpose of this invention, moreover, in the 10th printing system 
While adding the distributed printing management server for managing the configuration of all the 
printers on a network in the 9th printing system An alternative Candidate printer appearance means 
is formed in said terminal unit. Said terminal unit When generating of the fatal error in the printer 
which performs the print job is got to know after directing said print job using the logical specification 
of arbitration, said alternative candidate printer appearance means A means to require retrieval of 
the printer which suits said logical specification managed by the distributed printing management 
server by considering stored logical specification about said print job as an input, When the train of 
the alternative candidate printer which suits the logical specification as which this distributed 
printing management server was inputted is returned to said terminal unit, it consists of a means to 
determine an alternative candidate printer based on the train of said returned alternative candidate 
printer. 

[0036] In order to attain the 7th purpose of this invention, moreover, in the 11th printing system It is 
the printing system which consists of at least one print server connected through a terminal unit, the 
printer which can be used from said terminal unit* said terminal unit and said printer, and a network. 
The printer by which said terminal unit has an error recovery directions means to said print server, 
and direct continuation was carried out to said network A printer status-report means to report the 
printer condition to said print server using the first command, An error recovery directions reception 
means to receive the printer error recovery directions using the second command from said print 
server, It has an error recovery activation means to perform error recovery received with said error 
recovery directions reception means. Said print server A printer error detection means to detect 
generating of a printer error based on the printer condition reported from said printer, A printer error 
monitor means to supervise the condition of a printer when said printer error is detected, Detection of 
discharge of the printer error by said printer error monitor means, When there is detection of the 
error recovery directions to said print server by the. error recovery directions means of said terminal 
unit, it has the printer control means which makes 'printing of said printer .resume'; by transmitting 
said second command to said printer. 

[0037] In order to attain the 8th purpose of this invention, moreover, in the. 12th printing system A 
terminal unit, the printer which can be used from said terminal unit, and at least one the printer / 
spooler control server which controls printing by said printer, Said printer, arid. the management tool 
which manages said printer / spooler control server, A monitor means to supervise the specification 
and condition of said each printer / spooler control server, and said each printer, It is the printing 
system to which the distributed printing management server equipped with a registration means to 
register the result of this monitor into a printer configuration managed table is connected through the 
network. When said distributed printing management server receives the demand of printing 
accompanied by assignment of a document printing specification from said terminal unit, Based on 
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said printer configuration managed table, a group with the printer / spooler control server which 
controls the printer which has the printer printing specification which suits said document printing 
specification, and this printer is chosen. The terminal unit which has the control means which 
notifies this selection result to said terminal unit, and received said notice The printer / spooler 
control server which has a means to direct printing by said selected printer to said selected printer / 
spooler control server, and received said directions While storing a print job as a spool file according 
to said printing directions, it has a means to output each print job in said spool file to said selected 
printer. 

[0038] In order to attain the 9th purpose of this invention, moreover, in the 13th printing system At 
least one print server connected with a terminal unit through said terminal unit and network, In the 
printing system by which it has two or more printers controlled by said, print server, and said 
terminal unit directs printing by said one of printers to said print server A means by which said print 
server manages the detail condition of each print job, When an error occurs in said printer, it has a 
means to answer the detailed information of said print job about the printer which said error 
generated in said terminal unit, to an inquiry demand of the print job detail condition about the 
printer which said error from said terminal unit generated. 

[0039] In order to attain the 10th purpose of this invention, moreover, in the 14th printing system At 
least one print server connected with a terminal unit through said terminal unit and network, In the 
printing system by which it has two or more printers controlled by said one of print servers, and said 
terminal unit directs printing by said one of printers to said print server Said print server manages 
the hysteresis of the print job about each user, and answers said terminal unit in the hysteresis of the 
print job about said user to an inquiry demand of the hysteresis of the print job about each user from 
said terminal unit. 
[0040] 

[Function] This invention exchanges each detailed information to manage if needed between a client, 
a printer, a print / spooler control server, and a distributed printing management server. Thereby, the 
user-friendliness of a printing system, the engine performance, dependability, availability, and 
service ability are raised. 

[0041] Specifically in the 1st printing system by this invention, the report section of the detailed 
printer condition in this printer reports generating of the error in a network printer to the receive 
section of the detail printer condition in said printer / spooler control server. The printer location 
which the printer error generated is also reported in that case. ; . ; 

[0042] In the 2nd printing system by this invention, since error recovery is "not : mdeperi^ 
resumed while a printer / spooler control server resumes printing according to the error recovery 
directions from a terminal unit and neither a printer / spooler control server nor a printer has.had the 
directions from a terminal unit like before, the dependability of error processing in a printing system 
can be improved. Furthermore, in this printing sy s tern, in addition to the error recovery .directions 
from a terminal unit, the printer / spooler control server started re-printing only after a printer / 
spooler control server detected discharge of a printer error. Therefore,, although the error remains in 
the printer, printing can be resumed, and generating of the situation where an error occurs again can 
be prevented. Therefore, the function of a printing system, user-friendliness, dependability, 
availability, and serviceability can be improved further. 

[0043] Moreover, in the 3rd printing system by this invention, it can store in the spooler in a printer / 
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spooler control server, and error recovery can be performed using the print job saved. Like before, a 
user does not need to reboot an application program from a terminal unit, and does not newly need to 
direct printing by the printer / spooler control server. 

[0044] Moreover, in the 4th printing system by this invention, since the re -first page to be printed can 
be directed from a terminal unit to a printer / spooler control server as a print job head, an 
assignment page, or the error generating page that the printer detected, a user can direct initiation of 
re-printing after error recovery finely. Therefore, the function of a printing system, user-friendliness, 
dependability, availability, and serviceability can be improved further. 

[0045] Moreover, in the 5th printing system by this invention, a printer can perform printing only 
about the page after the re -first page to be printed in re -printing at the time of error recovery. 
Therefore, useless duplication re-printing generated in connection with re-printing a print job from a 
head conventionally can be prevented. 

[0046] Moreover, in the 6th printing system by this invention, it is not necessary to edit a print job. 
Therefore, re-printing at the time of the error recovery by the printer / spooler control server can be 
made easier than the case of the 5th printing system. 

[0047] Moreover, in the 7th printing system by this invention, like the 5th and 6th printing system, 
since a printer / spooler control server does not need to resend a print job to a printer, retransmission 
time can be excluded. Therefore, error recovery time amount can be shortened from the case of the 
5th and 6th printing system. 

[0048] Moreover, in the 8th printing system by this invention, when a fatal error occurs in a printer, 
re -printing can be performed to this spooler for printers that the error generated using an alternative 
printer, without transmitting a job. Therefore, the function of a printing system, user-friendliness, 
dependability, availability, and serviceability can be improved further. It is not necessary to reboot an 
application program from a terminal unit, and at this time, it stores in the spooler in a printer / 
spooler control server, and using the print job saved, error recovery can be performed and a user does 
not newly need to direct printing by the printer / spooler control server like before. Therefore, 
reduction of a user's time and effort and compaction of the recovery time can also be aimed at. 
[0049] Moreover, in the 9th printing system by this invention, when a fatal error occurs in a printer, 
an alternative printer can be used and re-printing can be performed. Here, when unlike the case of 
the 8th printing system a job is actually printed by the printer and a fatal error occurs there, an 
alternative printer can be used and error recovery can be performed. Therefore, the function of a 
printing system, user-friendliness, dependability^ availability/ and serviceability can be improved, 
further. Here, it is not necessary to reboot an application' program from a terminal unit, and it stores - 
in the spooler in a printer / spooler control server, and using the print job saved, error recovery can be 
performed and a user does not newly need to direct printing by the printer / spooler control server like 
before. Therefore, reduction of a user's time and effort and compaction of the recovery time can also be 
aimed at. 

[0050] In the 10th printing system by this invention, when a fatal error occurs in a printer, said 
alternative candidate printer funiculus means can be used, the printer (it is called an alternative . 
printer) which suits the logical specification of the print job (it is called an error generating job) which 
this error generated can be searched, and re-printing can be performed using the alternative printer. 
[0051] By the way, in the case of the 9th printing system, there was the following trouble. 
[0052] - When the user has not memorized the logical specification of an error generating job, there is 
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******** which a user chooses the printer which cannot substitute for this error generating job, and 
directs alternative printing. In this case, alternative printing cannot be performed convenient. 
[0053] - Even if a user remembers the logical specification of an error generating job, it is difficult to 
suit the logical specification of this job and for a user to choose the printer of an all seems well. 
[0054] In the 10th printing system, the above-mentioned trouble is cancelable. Therefore, the 
user-friendliness of a printing system, dependability, availability, and serviceability can be further 
improved from the 9th printing system. Here, it is not necessary to reboot an application program 
from a terminal unit, and it stores in the spooler in a printer / spooler control server, and using the 
print job saved, error recovery can be performed and a user does not newly need to direct printing by 
the printer / spooler control server like before. 

[0055] In the 11th printing system by this invention, the printer / spooler control server which 
received the report perform printer error recovery directions of interruption/restart, cancellation, etc. 
to a network printer by the error recovery directions section. 

[0056] As for the network printer which received these directions, registration of printer error 
recovery directions and the activation section perform interruption/restart, cancellation, etc. 
[0057] Moreover, when an error occurs with a network printer, the directions from a terminal unit 
can perform printer error recovery control of a network printer. Therefore, the dependability of a 
system, availability, and service ability can be improved further. 

[0058] In the 12th printing system by this invention, if there is a printing demand accompanied by 
assignment of the document printing specification about a document, since a printing system can 
choose the printer which suits said document printing specification, grasp of each printer 
specification by the user and the time and effort of the printer selection based on it can be abolished, 
and a user's user -friendliness can be improved. 

[0059] Moreover, a terminal unit requires printing accompanied by assignment of the document 
printing specification about a document of a distributed printing management server. The 1st step as 
which this distributed printing management server chooses the group of the printer / spooler control 
server which controls the printer which has the printer printing specification which suits said 
document printing specification, and this printer and which it answers to said terminal unit in this 
selection result, The 2nd step at which printing by the selection printer is directed to the printer / 
spooler control server as which the terminal unit was specified by the response, and a printer / spooler 
control server stores a print job in it as a spool file according to printing directions, By performing the 
3rd' step at which a printer / spooler control server outputs each print job in a spool file to a selection 
. printer suitably: Grasp of a user's printer specification in a printing system and the. time arid effort of : 
the printer selection based on it can be abolished, and a user's user- friendliness can be : improved 
sharply. 

[0060] Moreover, the distance of the terminal unit and the printer for selection by which the 
distributed printing management server required printing in addition to adaptation of a printing 
specification, arid /** enabled it to choose near and the early printer of the completion of printing as a 
user by also considering the amount of waiting jobs for printing of each printer for selection, and 
choosing an adaptation printer. Therefore, while improving a user's user- friendliness further, the 
printing throughput as the whole system can also improve. Moreover, when in addition to the 
above-mentioned selection condition a distributed printing management server also considered the 
error situation of an object printer, and an object printer / spooler control server and chose an 
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adaptation printer, and an adaptation printer / spooler control server, the distributed printing 
management server chose automatically the printer, and the printer / spooler control server in a 
normal state. Thereby, while saving the time and effort of grasp of normal/abnormal condition of the 
equipment by the user, the dependability, the availability, the serviceability, and the printing 
throughput of a printing system can be improved further. 

[0061] In the 13th printing system by this invention, the user of each terminal unit can know 
conventionally the detail condition of the print job which was not able to be asked from a terminal 
unit. Therefore, the function of a printing system, user-friendliness, dependability, availability, and 
serviceability can be improved further. 

[0062] In the 14th printing system by this invention, the user of each terminal unit can know 
conventionally the hysteresis of the print job for every user which was not able to be asked from a 
terminal unit. Therefore, the function of a printing system, user- friendliness, dependability, and 
serviceability can be improved further. 
[0063] 

[Example] Hereafter, the example of this invention is explained to a detail. The printing structure of 
a system in this invention is explained using the block diagram of introduction and drawing 1 . This 
printing system draws up documents, such as a workstation, a personal computer, and a word 
processor, and contains one or more the printer / spooler control servers (15 and 16) for controlling 
printing by the terminal unit (these being named a client generically 11, 12, 13, and the following) 
which requires printing, two or more printers (17, 18, 19, 1A, IB, etc.) which can share this client, and 
said printer. The above-mentioned client, and the printer / spooler control server are connected in the 
networks 10, such as LAN and WAN. 

[0064] It connects with one of a printer / spooler control servers by one approach of the degrees, and 
each above-mentioned printer is controlled by its connection printer / spooler control server. 
[0065] • Make it link with the local bus of a printer / spooler control server (15 and 16) directly like a 
printer 1 (17), a printer 2 (18), and a printer 3 (19). 

[0066] - Make it link with a network 10 directly like a printer 4 (1A) and a printer 5 (IB). 
[0067] Next, the aim of this printing system is explained, referring to drawing 3 . Here, a printing 
system consists of WS (ll) and PC (12 and 13) which are a client, a print server 300 (print server of 
the above-mentioned wide sense), LAN direct connection network printer 1A, a printer 17, 18-1, 18-2, 
and a network 10. Moreover, the internal organs of the function of the above-mentioned distributed 
printing management, server. 14, and a printer / spooler control server (15 and 16) were carried put, 
into ^he print server 300. * ' ' - /, ' V ' . ' ' 

[0068] First, while supporting network printer 1A which can be directly linked with the location of the 
arbitration of a network 10, a print server 300 controls this printer by this printing system to high 
reliance. The printer / spooler control server in a print server 300 perform control of a network printer. 
Specifically^ the printer error recovery .directions function from the high order print server 300 to a 
report of the detailed printer condition from network printer 1A which had not been made 
conventionally to the high order print server 300 and this network printer 1A is newly supported (3l). 
Thereby, the first above-mentioned technical problem in a printing system is solved conventionally, 
and the dependability of the printing system containing a network printer is improved. 
[0069] Next, in this printing system, unitary management of two or more printers on the network 
used as the high level printing directions by logical specification and the base of that is newly offered. 
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If a client 11 shows logical printing specifications (it abbreviates to logical specification hereafter), 
such as double-sided printing, to a print server 300 (32-1), the printer by which this print server 300 
suits this logical specification will be chosen from the printers which are carrying out unitary 
management, and, specifically, it can be made to do printing there (32*2). Moreover, the printer on 
the network used as the base of this function, and a printer / spooler control server are unitary, and 
the configuration management which is easy to use is offered. By this, the second above-mentioned 
technical problem in a printing system is solved conventionally, grasp of the configuration of all the 
printers on the network by the user, a specification, and a condition is made unnecessary, and a user's 
burden is mitigated. Furthermore, it enables it to utilize all the printers on a network effectively, and 
the system performance of a printing system, dependability, availability, and serviceability are 
improved. 

[0070] Moreover, the third technical problem in a printing system is solved conventionally, and error 
recovery by the error report and print server to a client is realized. Perform the error report to a client 
first (33-1), although even a printer goes out, a user investigates the detailed contents of an error and 
it drops off at the time of generating of a printer error, it is made to end, and a user's burden is 
mitigated. Moreover, re -printing without the duplication from the error generating page using an 
error generating printer is realized to a paper jam error, and the recovery time is also shortened 
(33-2). Furthermore, when a fatal error occurs by the printer (18- 1), the error recovery using other 
alternative printers on a network (18-2) is newly offered (33-3). In the above error recovery, the user 
of a client reboots the application program on a client, makes unnecessary time and effort which 
directs re -printing, and mitigates a user burden. 

[0071] Furthermore, the fourth technical problem in a printing system is solved conventionally, and 
even when the models of a client and print server differ, the above-mentioned client enables it to 
obtain sufficient printing service from a print server in the printing system of the opening 
environment where the machine of various models as a client and a print server is intermingled. Here, 
a method for the client from which a print server and a model differ to obtain sufficient printing 
service from a print server will be called the print server method corresponding to a different model 
client. For example, it enables it to perform the inquiry of (a) printing situation which had not been 
made conventionally, and control of printing processing of the (b) print server in drawing 3 to the 
print server 300 which carried UNIX from PC client (12 13) which carried MS-DOS and Windows as 
basic software. 

[0072] Furthermore, the printing engine performance as the whole printing system is improved by 
# utiMzing two-or? in6re;p'ririters "on. a network without futility; • •/"'>-'"-- 

[0073] Next; this whole printing system method is explained using drawing 4 . This system consists of 
a client 11 which is PC or WS, a print server 300, and a network printer (1A, IB). A print server 300 
consists of distributed printing management server ability 14, and a printer / spooler control server 
ability 15 Ih addition, since there were few new points compared with a network, printer, the server 
direct connection type printer of the above-mentioned 17, 18, and 19 grades was excluded from this 
Fig. 

[0074] A print service demand function is mounted in a client 11. In this demand function, control of 
the inquiry of a job detail condition including the printing directions by logical specification and a 
printer error, error recovery directions, etc. was newly supported. 

[0075] The printer configuration managed table for managing the configuration of all the printers on 
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a network and the table 7200 to call are mounted in the distributed printing management server 14. 
[0076] Moreover, the print service reception section 7300, the printer / spooler control processing 
section 7400, and the printer configuration Monitoring Department 7320 were established in the 
printer / spooler control server 15. The print service reception section 7300 receives various print 
service demands, such as the above-mentioned printing directions, an inquiry, and control, from a 
client. According to the directions from said print service reception section 7300, a printer / spooler 
control processing section 7400 controls a printer and a spooler, and performs substantial processing 
of activation of a print job, an inquiry, control, etc. This printer / spooler control processing section 
7400 consist of the spooler sections 7410, the job output sections (7510th grade), and the printer 
driver sections (7550th grade) for storing a print job. Among these, the job output section directs 
printing activation of each print job by writing each print job in a spooler in re ad- out and a printer 
driver. A printer driver offers the basic functions (open, close, write, ioctl, etc.) for controlling each 
printers (1A, IB, etc.). The above-mentioned job output section 7510 and an above-mentioned printer 
driver prepare a separate thing for every printers (lA, IB, etc.). The job output section and the 
printer driver section are similarly prepared for every printer about a server direct connection type 
printer. 

[0077] The printer configuration Monitoring Department 7320 supervises the connection situation to 
this server 7400 of all the printers (lA, IB, etc.) that this printer / spooler control server 7400 are 
controlling; a specification, a condition, etc. based on the directions from said distributed printing 
management server 14, and reports to said distributed printing management server 14. 
[0078] Moreover, drawing / printing section one A20 for performing the network printer connection 
protocol control section one A 10 for receiving the printer control from said printer / spooler control 
server 15, drawing of print data which received from said printer / spooler control server 15 and 
expansion, and printing is formed in network printers lA and IB. 

[0079] Next, the hardware configuration of each equipment which constitutes this printing system is 
explained using drawing 5 and drawing 6 . 

[0080] A client, a printer / spooler control server, and a distributed printing management server are 

equipment which consists of MPU500, a system bus 501, the ROM memory 510, RAM memory 511, a 

keyboard 521, a mouse 522, a disk controller 531, a secondary storage 532, the display controller 541, 

a display 542, a network controller 550, and a printer adapter 560 like drawing 5 . 

[0081] A system bus 501 consists of various I/O signals (an address signal, a data signal, other control 

signals) of MPU500. . \ ;. 

[0082] MPU500 outputs arid inputs through this system bus 50 1 with p e rip n'eral -device s;' such- as a 

keyboard 521, a secondary storage 532, a display 542, a network ljD; and a .printer, and the ROM 

memory 510 and the memory of RAM memory 511 grade. 

[0083] A keyboard 521 is an input device which consists of two or more keyboards for an input, and 
the mouse which is a kind of a pointing device is- connected. The printer is connected [ the secondary 
storage 532.] to the system bus 501 for the display 542 through the printer adapter 560 through the 
display controller 541 through the disk controller 531. Moreover, the system bus 501 of this 
equipment is connected to the networks 10, such as LAN and WAN, through the network controller 
550. 

[0084] In addition, like a printer / spooler control server, or a distributed printing management server, 
with little equipment of an opportunity to perform the interactive I/O between users, a keyboard 521, 
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a mouse 522, and a display 542 can be simplified, and it can also consider as a user control panel. In 

this case, although the function of a man machine interface falls, it can lower cost. 

[0085] Next, the hardware configuration of printers (17, 18, 19, 1A, IB, etc.) is explained using 

drawing 6 . A printer consists of the MPU bus 601, the server I/F section 602, MPU603, the ROM 

memory 604, secondary storage 605, the user control panel 607, a factice MPU 606, the printer 

memory controller 609, RAM memory 60A, and the printer engine section 608. Parts other than 

printer engine section 608 are called among printers especially printer controller 60C. 

[0086] The MPU bus 601 consists of various I/O signals (an address signal, a data signal, other 

control signals) of MPU603. 

[0087] MPU603 outputs and inputs through this MPU bus 601 with the circumference controller of 
602, 606, and 609 grades, the memory of 604, 60A, and 605 grades, and storage. 

[0088] The server interface section 602 (an interface is henceforth abbreviated to I/F) is a controller 
for a printer to communicate with the printer / spooler control server of high order equipment 
according to said server I/F and I/F to call. As physical I/F of this communication link (server I/F), 
SCSI (Small Computer System Interface), RS232C, RS422, GP-IB (General Purpose Interface Bus), 
Centronics, HDLC (High-Level Data Link Control), Ethernet, Token-Ring, FDDI (Fiber Distributed 
Datalnterfae), According to the class of physical I/F to be used, a thing suitable as hardware logic of 
this controller 602 is mounted using ISDN (Integrated Services Digital Network) etc. When making it 
link with the local bus of a printer / spooler control server (15 and 16) directly like a printer 1 (17), a 
printer 2 (18), and a printer 3 (19) and making it link with a network 10 directly like a printer 4 (lA) 
and a printer 5 (IB) using SCSI, RS232C, RS422, GPIB, Centronics, etc., Ethernet, Token-Ring, 
FDDI, HDLC, ISDN, etc. are used. 

[0089] The initialization starting program (it is also called an I PL (Initial Program Loading) program) 
of printer controller 60C and a part of character font are stored in the ROM memory 604. 
[0090] Various managed tables, such as the control program of the (a) printer controller, the 
remainder of the (b) character font, (c) command buffer section memory, (d) page buffer section 
memory and (e) page buffer managed table, and a printer managed table, and others are stored in 
RAM memory60A. By downloading from one of print servers by said IPL program, (a) and (b) are 
stored among these. Moreover, (a) and (b) may not be stored in RAM memory 60A, but may be 
beforehand stored in the ROM memory 604. Moreover, no character font may be conversely stored in 
the ROM memory 604, but all may be stored in RAM memory 60A. 

[009 1] A factice MPU 606 performs radial, transfer between the user control panel 607 or the printer 
engine section 608 according to directions of ^MPU603. v V-'V-":' / : : \ 

[0092] DRAM memory is controlled when the read-out processing, to the printer engine section 608 of 
the contents (usually the contents of the page buffer section) of RAM memory 60A and RAM memory 
60A of the printer memory controller 609 are DRAMs (refresh etc,). This read-out processing is 
performed using a built-in DMA (Direct Memory Access) function:-- When '-read-out from the; page 
buffer section of the data for one-page space is completed, the printer memory controller 609 asserts 
an interrupt signal (a part of signal in the MPU bus 601) to MPU603, and starts the page buffer 
read-out termination- interrupt processing by MPU. 

[0093] Between the printer engine sections 608, a printer controller communicates according to I/F 
which the printer memory controller 609 calls [ a factice MPU 606 ] printer engine I/F through 
signal-line 600C-2 through signal-line 600C1. 
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[0094] When the printer engine section is a shuttle printer, after the printer memory controller 609 
carries out formal conversion of the contents of the page buffer section using signal-line 600O2, it is 
outputted to the printer engine section. Moreover, when the printer engine section is a laser beam 
printer, after the printer memory controller 609 carries out parallel serial conversion of the contents 
of the page buffer section using signal-line 600O2, it is outputted to the printer engine section. 
[0095] When the printer engine section is a shuttle printer, signal-line 600O1 is used in order to 
receive a signal to show a page head location from the printer engine section etc. Moreover, when the 
printer engine section is a laser beam printer, a factice MPU 606 transmits the command for an 
inquiry or directions to the printer engine section 608, and it is used for this signal-line 60001 in 
order to convey the control signal for controlling the read-out procedure to the printer engine section 
of the contents of the printer engine section 608 to the command for receiving the response status, a 
status transceiver signal, and said page buffer section. 

[0096] Next, using drawing 7 , it is still more detailed than the case of drawing 4 , and this whole 
printing system method is explained. Here, it extracts and explains to a client 11, the distributed 
printing management server 14, and the printer / spooler control server 15. 

[0097] Here, the client 11 consisted of logical specification / physical printer assignment printing 
directions section 7100, the inquiry section 7160, a control section 7170, a current logical specification 
table 7140, and a job table 7150 for clients. Logical specification / physical printer assignment 
printing directions section 71 performs both the printing directions by the above-mentioned logical 
specification newly supported by this invention, and printing directions of the conventional physical 
printer name assignment. It was realized by the approach of dividing the command or function (it 
describing in drawing 34 and drawing 35 ) corresponding to this function any are performed. The 
unific command and unific function which support both were also prepared, and it chose by the input 
argument of this command or a function in this case, using any. Since a physical printer expresses 
each printer (printers 1-5 (respectively [ 17, 18, 19, 1A, and IB ])) corresponding to a physical unit 
here, it uses. Moreover, a physical printer name expresses the name of each physical printer. 
Moreover, like [ a printer and physical printer assignment printing directions ] printer assignment 
printing directions, it may omit and a physical printer may be called. Detailed mode of processing is 
explained later using drawing 13 . The inquiry section 7160 performs the inquiry about (a) print job 
detail condition 7161, the job hysteresis 7162 classified by (b) user, and the job waiting state 7163 
grade classified by (c) printer to a printer / spooler control server 15. The detail about the inquiry 
section is explained later using drawing 16 . A control section 7170 performs the deletion -7 171 of the 
(a), pririt job, ; the control 7172 of the remote spooler oh; (b) printer, / Cspoqier contrbl server, a. 
hold/discharge 7173 of (c) printing job output, and (d) error recovery directions 7174 grade to a printer 
/ spooler control server 15. A mail box 7180 is a file for receiving the mail from a printer / spooler 
control server 15, and a user refers to it using the e-mail reference section 7190. 

v[0098] In addition to the above-mentioned printer configuration managed 'table 7200; : the printer 
funiculus activation section 7210 and the printer configuration monitor demand section 7220 are 
formed in the distributed printing management server 14. The functions of 7210. and 7220 are 
explained later using drawing 13 . 

[0099] In this Fig., the print service reception section 7300 was realized in the printer / spooler control 
server 15 as the command distribution section 7310, the job receive section 7330, the 
query-processing section 7340, and the control processing section 7350. Here, the command 
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distribution section 7310 is a part for distributing the printing protocol command received as the 
command shown in drawing 34 or drawing 35 from a client 11, or a function to each print service 
function, such as printing directions, an inquiry, and control. Here, it is a protocol for performing 
communication for printing control as a printing protocol, about between the 2 elements of the 
arbitration of a client, a distributed printing management server, and the printers / spooler control 
servers, as shown in drawing 38 . It is also called a distributed printing protocol (refer to drawing 
2828 and drawing 29 ). 

[0100] The job receive section 7330 stores a print job in the above-mentioned spooler 7410, when a 
printing directive command is received. The query -processing section 7340 answers each inquiry 
command of 7161-7163, referring to the various tables in a printer / spooler control processing section 
7400, when the inquiry command about (a) print job detail condition 7161, the job hysteresis 7162 
classified by (b) user, and the job waiting state 7163 grade classified by (c) printer is received from a 
client. The printer managed table 7440 grade for managing the job hysteresis managed table 7430 for 
managing the hysteresis of the spooler managed table 7420 for managing the condition of each print 
job in a spooler and the print job about each user as a table and all the printers that each printer / 
spooler control server 15 are controlling is referred to. 

[0101] The control processing section 7350 directs the control processing corresponding to each 
control command of 7171-7174 to a printer / spooler control processing section 7400, when the control 
command about the deletion 7171 of the (a) print job, the control 7172 of the remote spooler on (b) 
printer / spooler control server, a hold/discharge 7173 of the (c) print job, and (d) error recovery 
directions 7174 grade is received from a client. This control processing updates the various 
above-mentioned tables 7420, i.e., a spooler managed table, the job hysteresis managed table 7430, 
and the printer managed table 7440 if needed. 

[0102] Mode of processing of the printer / spooler control server in drawing 7 was described in detail 
to drawing 37 . The job output section 7510 processes as follows (refer to drawing 37 ). 
[0103] (l) Update a job condition during printing. Specifically, the applicable item in the spooler 
managed table 7420 is updated (7511). 

[0104] (2) Update the printer current job showing a job number while using a printer. Specifically, the 
applicable item in the printer managed table 7440 is updated. Renewal of a book is performed about 
the printer corresponding to a print job (7512). 

[0105] (3) In order to write in the print data which constitute a print job to a printer driver, publish a 
write system calL A write system call carries out multiple -t^ 

[0106] (4) In order: to supervise termination of the print job which required prifitirig ;by.75l3/pubiis^h.- : 
a printing termination monitor system call to a printer driver (7514). 

[0107] (5) Check the above-mentioned return value ( drawing 37 described rtn) of a printing 
termination monitor system call (7515). 

[0108] (6) The foUowing processings will be performed if a return value is normal: . - 
. [0109] (6-1) Update a job condition to print job normal termination. Specifically, the applicable item 
in the spooler managed table 7420 and the job hysteresis managed table 7430 is updated (7521). 
[0110] (6-2) Connect what this print job terminated normally to the publishing agency client of the 
print job concerned using the e-mail output section 7360 (7522). 

[01 11] (6-3) Delete this print job from a spooler 7410. The applicable item of this print job is also 
deleted from the spooler managed table 7420 (7523). 
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[0112] (7) The following processings will be performed if a return value is unusual. 

[0113] (7*1) Publish a detail condition sense system call to a printer driver, and obtain the error code 

of a printer detailed as the output (7531*1). 

[0114] (7*2) Start the process (printer error discharge monitor process) for supervising discharge of a 
printer error (7531*2). 

[0115] (7-3) Update a job condition to print job abnormal termination, and record the detailed printer 
error code obtained by 7531. Concrete updating and record are performed about the applicable item in 
the spooler managed table 7420 and the job hysteresis managed table 7430 (7532). 
[0116] (7-4) Connect what this print job terminated abnormally to the publishing agency client of the 
print job concerned using the e-mail output section 7360 (7533). 

[0117] (7-5) Move the job output section 7510 to a printer error recovery waiting state (7534). 

[0118] In drawing 7 , the printer driver section 7550 performs the same function as the case of 

drawing 4 . 

[0119] Similarly in drawing 7 , the e-mail output section 7360 transmits to a client according to the 
demand from a printer / spooler control processing section 7400 by considering information (normal 
termination/abnormal termination) about each print job as e-mail. 

[0120] next, drawing 8 - drawing 11 — using — a network printer — high - a reliable connection 
protocol method is explained. Here, a print server 300 and network printers 1A and IB are explained. 
Moreover, when explaining a print server 300, the function of the printer / spooler control server 15 
which constitutes it in fact shall be pointed out. A present trouble and the present contents of 
invention are explained using introduction drawing 8 . As a connection protocol of a network printer, 
a NetWare RP protocol is in a current UNIX system at a lpd (line printer daemon) protocol and a 
personal computer system (810). Although they can perform a transfer of the print data from a print 
server 15 to network printer 1C (813), the detailed error report from network printer 1C to a print 
server 15 cannot do them (814). Therefore, even the printer needed to go out and the user needed to 
investigate the contents of the detailed printer error. This cause is in the insufficiency of a network 
printer connection protocol (812). then - high - the present trouble was solved by developing a 
reliable network printer connection protocol and realizing the following (822). 

[0121] - Transmit the detailed printer condition about these network printers, such as an error detail 
condition and printing termination, to the printer server 15 from network printer 1A (824). The error 
code which expresses the detailed contents of an error as printing termination in normal termination 
7 abnormal terminatiori of the (a) print job, and : (b) abnormal termination is transmitted. 
.[0122] - Provide netwbrk printer 1A with the function for printer error recovery directions of 
interruption/restart; cancellation, .etc. from a printer / spooler control server 15. 

[0123] Next, the configuration and effectiveness of a high reliance network printer connection 
protocol are shown using drawing 9 . The asynchronous report message of the network printer 
condition specifically indicated to be the network printer control command shown in drawing 10 to 
drawing 11 is newly supported on communications protocols, such as TCP/IP (Transmission Control 
Protocol/Internet Protocol) and SPX/IPX (Sequenced Packet eXchange/Inter networking Packet 
eXchange), and high reliance control of a network printer is realized. The command of drawing 10 
expresses the command from a print server 15 (function of a printer / spooler control server) to a 
network printer, and the message of drawing li expresses the asynchronous report message from a 
network printer to a print server 15 (function of a printer / spooler control server). The detail of the 
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contents of drawing 10 and drawing 11 is indicated by Japanese Patent Application No. No. 298312 
[ five to ] for which these people applied. 

[0124] Among the commands of drawing 10 , session termination was prepared in order to direct 
cutting and socket release of a communication link connection of TCP/IP etc. Moreover, the page 
serial number reset command was prepared in order to reset the page serial number clearly. Usually, 
this command is published at the head of each print job, and the page serial number of the head page 
of each print job is reset to 0. A printing system can be constituted even if it resets to not 0 but 1, or 
other values. Here, the page serial number is prepared for the printing control to communication of 
the printing situation from a printer to a printer / spooler control server, and a printer from a printer / 
spooler control server, and the detail of the contents is indicated by JP,2- 16651 1,A for which these 
people applied, JP,2-60781,A, JP,3-192463,A, and JP,3-224778,A. The error generating page serial 
number and the re-first page to be printed which were explained with said means are realized using 
this page serial number. Moreover, the report (824) of the above-mentioned detailed printer condition 
was realized using the polling in drawing 10 , the printer controller status inquiry, and the 
asynchronous report message of drawing 11 . 

[0125] Moreover, the above-mentioned printer error recovery directions (825) were realized using the 
command for the interruption in drawing 10 , cancellation, and a restart. 

[0126] (l) high reliance which can acquire the following effectiveness with the above high reliance 
network printer connection protocol as shown in drawing 9 (901). 

[0127] (2) The case and downward compatibility (902) for the local printers which this invention 

people developed [ the interface between a job output and a printer driver ] previously. 

[0128] (3) The printer driver 7550 (903) of a printer / spooler control server 15 and development of the 

network printer connection protocol control section one A10 (904) of network printer 1A are easy. 

[0129] (4) Available [ in a network printer ] (905) with the conventional interface between client print 

servers. 

[0130] Next, a logical specification level printing directions method is explained using drawing 12 - 
drawing 15 . Here, a printer / spooler control server, a client, and a print server, i.e., a distributed 
printing management server, are mainly explained. The conventional trouble and the outline of offer 
service are explained using introduction drawing 12 . Only printing which specifies a printer name 
(correctly physical printer name) in the conventional printing system was possible. Therefore, the 
user needed to choose the printer, when the specification of all the printers on a network, the location, 
and the cohditiori had been grasped. As a specification, there are a paper size currently supported by 
the printer, PDL (classificatioii of a printing. command), propriety of double -side d : printing, etc. For 
example, the user needed to choose the printer, when what calls the printer, which the printer of 
PDL1 prints [ a printer 4 (lA), a printer 1 (17), a printer 5 (IB), and / double-sided ] a printer 1 (17) 
and a printer 5 (IB) had been grasped. 

[0131]. Therefore, there was a trouble that a user's burden was large. Furthermore, when printer 
grasp of a user was inadequate, the trouble that became inadequate or an error occurred also had the 
activity of a printer. 

[0132] In order to solve the above trouble, the printing service which chooses the printer which suits 
logical specification was newly offered. For example, to the logical specification [ paper size ] that 
PDL1 and double-sided printing are possible for A3 and PDL, a distributed printing management 
server chooses a printer 1 (17) and a printer 5 (IB), and the user chose the printer 1 (17) from the 
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inside. While the distributed printing management server excepted the error printer at this time, a 
printer installation is connected to a user and it enabled it to choose a desirable printer for a user. 
[0133] A logical specification level printing directions method is explained to a detail using drawing 

13 . This Fig. makes above-mentioned drawing 7 detailed about printing directions on logical 
specification level. The first point of this method is forming the printer configuration managed table 
7200 in the distributed printing management server 14, and having managed all the printers on the 
network which is the administration object of this printing service, and printers / spooler control 
servers unitary. The second point is searching the printer which suits this logical specification and 
having made it show a client as a candidate printer train, when a client 11 directs logical specification 
to the distributed printing management server 14, and this distributed printing management server 

14 performs the printer funiculus activation section 7210. In addition, it is also possible to mount the 
function of the printer funiculus activation section 7210 on each client (11, 12 grades). In this case, 
the program capacity in each client increases. However, the processing time as the whole system can 
be shortened compared with the case where the printer funiculus activation section 7210 is mounted 
in a distributed printing management server. It is because the processing of 7210 which was being 
performed in common by the distributed printing management server was distributed to each client. 
The comparison table of the two above-mentioned method is shown in drawing 55 . Although the 
direction of the distributed printing management server 14 has few specification adaptation printer 
funiculus locations 551, as for the throughput 554 of a distributed printing management server, the 
specification adaptation printer funiculus location 551 has [ the traffic 552 between a client and a 
distributed printing management server, and the amount 553 of printer funiculus programs ] few 
clients 11. User I/F555 is both the same. 

[0134] Hereafter, procedure is explained, referring to drawing 13 . I want to print here the result 
which the user was operating application programs (it abbreviates to AP), such as a word processor, a 
spreadsheet, and a database, and edited with the application program. 

[0135] (l) The printer configuration monitor demand section 7220 in the distributed printing 
management server 14 requires the following specifications and the monitor of a condition of the 
printer configuration monitor activation section 7320 in a printer / spooler control server 15. 
[0136] - The specification of this printer / spooler control server 15, the part number of the printer 
which the printer / spooler control a condition and this server 15 is controlling, and condition each the 
printer / spooler control server 15 perform the above monitor, and reports a monitor result to the 
distributed printing management server 14. The asynchronous report (it corresponds to- the printer 
condition transmission -shdwn'in \idraiwing J 36 ) .to the distribute 14 from 

a printer / spooler control server 15 Was also performed, and the communication' link overhead 
between 14 and 15 was decreased (71- 1). 

[0137] (2) Based on the above-mentioned monitor result, the distributed printing management server 
14 updates said printer configuration managed table 7200,- and makes this table 7200 the newest 
condition (71-3). 

[0138] (3) The specification adaptation printer retrieval section 7110 in s a client. 11 requires retrieval 
of the printer which suits this logical specification by considering logical specification as an input of 
the printer funiculus activation section 7210 in the distributed printing management server 14 (72-1). 
[0139] (4) Referring to a printer and the printer configuration managed table 7200 holding the newest 
condition of a printer / spooler control server, this printer funiculus activation section 7210 performs a 
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search, and reports the train of the candidate physics printer which suits this logical specification to 
said specification adaptation printer retrieval section 7110 (72-3). (72-2) 

[0140] (5) Said specification adaptation printer retrieval section 7110 stores the train of the logical 
specification (it is henceforth called current logical specification) which it is above as a result of 
retrieval, and an adaptation physics printer in a current logical specification table and the table 7140 
to call. 

[0141] (6) A client displays the train of this candidate physics printer on a screen, and a user 
determines one suitable printer out of it. This printer is called a decision printer or a decision physics 
printer (7120). When there are two or more decision physics printers at this time, said specification 
adaptation printer retrieval section carries out ranking by the print speed of a printer, and displays. 
Moreover, when a print speed is the same, it displays in order of registration. In addition to a print 
speed, ranking of the distance from the amount and user of an output job to each printer may be 
considered and carried out. In this case, a user can make a desirable printer easy to choose. 
[0142] (7) A user is the following, and makes and directs printing by the above-mentioned decision 
printer of the edit result by the above-mentioned application program here. 

[0143] (7-1) A user directs the above-mentioned decision printer to an application program using the 
printer selection section 7131 in the application program section 7131. 

[0144] (7-2) A user directs form information, such as a line count and printing number of copies, to an 
application program using the formatting section 7132 in the application program section 7131 per a 
paper size, the form printing direction (directions of a portrait/landscape), a top, the bottom, the left 
and a right margin, the number of end-of-a-road alphabetic characters, and page. 

[0145] (7-3) A user directs printing to an application program by making the first page to be printed 
and a print to page into an input parameter. 

[0146] (7-4) As for the printing section 7134 in the above-mentioned edit result application program, 

the printing section 7134 in an application program changes the above-mentioned edit result into 

PDL which is printing series of commands using the PDL generation section 7134. 

[0147] (7-5) An application program records the following contents on said job table 7150 for clients 

about each print job using the physical printer assignment printing directions section 7135. 

[0148] - A decision printer name and a job number 

- The logical specification (7*6) physics printer assignment printing directions section 7135 transmits 
PDL generated by (7-4) to said decision printer (72-5). When said decision printer is contained in the 
adaptation printer train in a current logical specification table at this time t the logical specification in 
a current logical specification table is added to ia jdb. ; . • ! ; v 

[0149] (8) The job receive section 7330 in a printer / spooler control server 15 receives: 
above-mentioned PDL and logical specification as a print job, and stores in said spooler 7410. 
[0150] (9) The printer / spooler control processing 7400 in a printer / spooler control server 15 set the 
above-mentioned print job as read-out and the mode specified with logical specification in the printer.; 
first from said spooler 7410, and performs printing. Then, the logical specification in the current 
logical specification table 7140, a printer name, and a job number are registered into the job table 
7150 for clients. In order to make it the following print job not influenced by the value which the front 
print job set as the current logical specification table 7140, the current logical specification table 7140 
is eliminated to one timing of the degrees. 

[0151] - Publish to come to make the command for elimination of dedication of a user current logical 
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specification into an invalid, and eliminate the current logical specification table 7140. 

[0152] - When the physical printer assignment printing directions section 7135 finishes transmitting 

each print job to a printer / spooler control server, eliminate the current logical specification table 

7140. 

[0153] Although the physical printer assignment printing directions 7120 were separately performed 
with the specification adaptation printer funiculus 7110 by the above-mentioned method in order to 
make a user choose a decision printer, it is also possible for these to be made into one command and 
for it to be made to perform selection of the optimal printer and the printing directions to this printer 
automatically continuously. In this case, the ranking which the part equivalent to the specification 
adaptation printer funiculus 7120 stated by the above-mentioned (6) chooses the decision printer of 
the 1st place automatically. 

[0154] Moreover, the function of the printer which is not supported with an application program is 
utilizable by adding the contents of the current logical specification table to a job in the physical 
printer assignment printing directions section 7135. For example, the combination of the thing of the 
arbitration in the PDL classification 431 which is an item in the current logical specification table 
7140, the distinction 432 of a portrait/landscape, a paper size 433, the distinction 434 of one side / 
double -sided printing, dot density 435, and the rate 436 of zooming is specified as a function of a 
printer, and when printing this current logical specification and the finked print job by the printer, it 
can be made to make it operate in the mode of a specification in which the printer was specified. 
[0155] Next, the contents of the printer configuration managed table 7200 which is the point of this 
method are explained, referring to drawing 14 . On this managed table, the date and time of creation 
1410 of this managed table, the host name (1421, ■", 1431) about each printer / spooler control server, 
an activity flag (1422, — , 1432) and the printer capability database date and time of creation (1423, 
— , 1433), a printer / spooler control server specification (1424, 1434), and a printer / spooler 
control server condition (1425, — , 1435) are described. Here, a host name (1421, — , 1431) expresses 
the name of each printer / spooler control server. It means whether an activity flag has each printer / 
spooler control server in which condition of an activity, a halt, and a fatal error. Here, in one case of 
the response impossible, a halt corresponds to power off, connection interrupt, and a hardware target. 
Although a fatal error is connected as hardware and it is operating, as software, a response is 
impossible, or when other fatal errors have occurred, it corresponds, printer capability database 
expresses a physical printer name, a corresponding printer / spooler control server host name, a 
spooler name, etc. about each printer which each printer / spooler control server are. controlling. The 
printer capability database date and time of creation expresses the date and! time .of ^ cfeition of 
printer capability database a printer / for each spooler control servers. In addition, the detail of : 
printer capability database is indicated in the engineering manual Hitachi CSMA/CD network 105 
(TCP/IP) (manual number 3000-3-200*40) for Hitachi HI-UX/WE2. About the case where the file of 
the purposes of the same kind other than printer capability database is used, it is realizable similarly . 
Book printer capability database is explained as a connection printer description table later. 
[0156] Furthermore, the physical printer name 1451, the activity flag 1452, the printer connection 
method 1453, a location 1454, the printer part number 1455, the printer condition 1456, the amount 
1457 of jobs, and a note 1458 are described about all the printers that each printer / spooler control 
server are controlling. Here, the physical printer name 1451 expresses the name of each physical 
printer. The activity flag 1452 expresses one condition of an activity, a halt, and a fatal error. The 
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contents of each condition of an activity flag are the same as that of the case of a printer / spooler 
control server. The printer connection method 1453 means [ whether direct continuation of each 
printer is carried out to each printer / spooler control server, whether it connects via the network like 
(it is called server direct connection) and said network printer, and ] (it is called network direct 
connection). A location 1454 expresses the installation of each printer, i.e., a place-of-business name, 
a building name, a floor name, an area name, etc. The amount of jobs expresses the total amount of 
printings of the print job corresponding to each printer. A note is used in order to describe the 
comment about each printer etc. 

[0157] The part number of the printer is entered in the printer part number 14550, and the printer 
specification 1455 corresponding to the part number is acquired from the printer part number 14550. 
The printer part number 14550 may be realized as a group of a product model name and a hardware 
revision number. In the printer specification 1455, the dot density set 1455-1, a print speed 1455-2, 
the propriety 1455-3 of double -sided printing, the PDL set 1455-4, the paper-size set 1455-5, the font 
set 1455-6, the format set 1455*7, the rate set 1455*8 of zooming, and the color specification 1455-9 
are described. 

[0158] Here, the dot density set 1455-1, the PDL set 1455-4, the paper-size set 1455-5, the font set 
1455-6, the format set 1455-7, and the rate set 1455-8 of zooming express the set of the dot density 
which each printer is supporting, PDL, a paper size, a font, format, and the rate of zooming. In 
addition, each PDL of all that belongs to this set at the time, a form, a font, format, etc. are not 
necessarily mounted. Moreover, in the set of dot density and the rate of zooming, it assumes that a 
printer can use each dot density and the rate of zooming, changing them out of one or more. 
[0159] A print speed 1455-2 expresses the print speed of printer engine, and expresses a rate with a 
suitable unit according to the device of printer engine. In a page printer, the unit which calls lines per 
minute with a part for page/and a line printer, and is called part for alphabetic character/in a serial 
printer is used. 

[0160] The propriety of double-sided printing describes whether double-sided printing can be 
performed by each printer. Moreover, a color specification describes monochrome, multicolor, and a 
full color distinction as a color printing specification of a printer. 

[0161] PostScript of the Adobe company for PDL being the abbreviation for Page Description 
Language, and carrying out fine printing to the example here, InterPress of Xerox Corp., SPDL of 
ISO; there are ESC/P of Epson which is in the network of a printing command conventionally, a 
.logical inference per second of a canon company, etc. Moreover, in the printer condition 1456, error 
situation- 14-56 A of. a printer'," resource, mounting condition 1456B, and resource selection condition 
1456C are described. . r . : ~ 
[0162] Among these, to error situation 1456A, when there is an error, the error code 1 (1456A-2) and 
an error code 2 (1456A-3) are described to be type 1456A-1 of an error. 

[0163], error. type i456A:i ; [ in addition, ] - (a) error nothing and (b) re -printing -- an unnecessary 
recoverable error, or a **** recoverable error and a (c) re-printing (d) unrecoverable error (it is also 
called a fatal error) is expressed, re-printing of (b) " the unnecessary example of representation of a 
recoverable error -- a paper-less error - it is - re-printing of (c) - the **** examples of representation 
of a recoverable error are a paper jam error and a printer Open door error, and the examples of 
representation of the unrecoverable error of (d) are printer engine failure and printer controller 
failure. 
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[0164] Both error code 1 (1456A-2) and error code 2 (1456A-3) are combining them, and they describe 
the detailed code of the error which the printer driver detected. For example, you may make it 
respectively equivalent [ an error code 1 and an error code 2 ] to the error code and error detail code (it 
indicates to the Section 2.1.3 error code of this manual) of engineering manual printer driver 
Programmer's Guide for the Hitachi creative stations 3050 (manual number 3050*3*026*30). 
[0165] Moreover, resource mounting condition 1456B describes mounting condition 1456B*1 of PDL 
in each printer, mounting condition 1456B-2 of the feed section, mounting condition 1456B-3 of a 
delivery unit, mounting condition 1456B-4 of a font, and mounting condition 1456B-5 of format. 
Drawing having shown these details is shown in drawing 39 . (l) is PDL mounting condition 1456B*1, 
and it consists of 3911 PDL mounted and PDL names 39121*3912n mounted. (2) is feed section 
mounting condition 1456B-2, and it consists of conditions 3921*392n of each feed section. The 
condition 3921 of the feed section 1 consists of existence 39211 of paper, a cassette configuration 
(longwise/oblong) 39212, and paper size. 39213 further. The same is said of other feed section 
conditions. (3) is delivery unit mounting condition 1456B*3, and it describes Existence 3931*393n and 
full ** of paper in each delivery unit. (4) is font mounting condition 1456B-4, and it consists of font 
texts 39421*3942n of 3941 fonts mounted and each font. The font form (the number of dots of 
distinction of a dot font/outline font and a dot font etc.) 394211 and the storing location (internal 
organs, a cartridge escape, volatilization download, or non* volatilized download) 394212 are further 
attached to the font text 39421. The same is said of other font texts. (5) is format mounting condition 
1456B-5, and it consists of format names 39521*3952n of 3951 registration format and each format. 
The distinction 395212 of the format type 395211, and volatilization / un-volatilizing is further 
attached to the format name 39521. The same is said of other format names. 

[0166] Finally resource selection condition 1456C describes dot density 145601, one side / 
double-sided 145602, PDL145603, paper-size 145604, feed parts number number 145605, feed 
section type 145606, delivery unit number 145607, a portrait / landscape 145608, font 145609, 
format 1456 OA, and rate of zooming 1456 OB which are chosen by each printer now. 
[0167] Moreover, also when it includes to PDL classification and there is no printer which fulfills all 
logical specifications, PDL conversion is performed to a document and it can make it possible to print, 
although there is a printer which fulfills the remaining logical specifications other than PDL 
classification. The processing Fig. is shown in drawing 56 . Although it is the same as that of drawing 
13 till the place which carries out job reception 7330 in a printer / spooler control server 15 from the 
place (72; l) which sends logical specification to the distributed printing management server 14," 
processings of .a job output 7510 differ a little., First,' if it coM the printer will support 

PDL by 562 if a printer confirms whether to be ari opening or not and it comes to be vacant in 561 and 
has not supported, PDL conversion will be carried out by 563 and it will output to a printer by 564. 
[0168] The user-friendliness for the user about printing directions on the above logical specification 
level is decided with the selection algorithm, of the specification adaptation printer by the logical 
specification and (2) specification adaptation printer retrieval section 7110 which carry out (1) 
printing system distribution, and the printer funiculus activation section 7210. In order to improve 
this user-friendliness, the logical specification of 3 level and the specification adaptation printer 
selection algorithm which are shown in drawing 15 were mounted gradually. Level 2 includes the 
contents of level 1 and level 3 includes the contents of level 1 and level 2. 

[0169] With printing directions on the above logical specification level, a user's burden in a printing 
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system can be reduced and the system printing engine performance and dependability can be 
improved whenever [ printer activity ]. 

[0 170] In addition, in I/F command usrjpr for users, usrjgc and I/F **** cljpr for clients, and cljgc 
which were shown in drawing 34 and drawing 35 , the printing specification of two or more items can 
be directed to coincidence as an input argument. And in usrjgc and cljgc, the adaptation printer 
which fulfills two or more printing specifications to coincidence, and an adaptation print server can be 
obtained as an output of a command or a function. 

[0171] On the other hand, when using the command and function which can input only the printing 
specification of one item into coincidence, the (a) user, or the application programs and user programs 
other than (b) print service program need to perform the following excessive processings. However, in 
the above-mentioned command, function usrjpr, usrjgc and cljpr, and cljgc, these excessive 
processings are unnecessary. 

[0172] (i) Only the number of items publishes the command about the printing specification of each 
item, and a function. 

[0173] (ii) It is the need to look for the set of the adaptation printer which applies AND logic and 
fulfills all items to coincidence to the group of a set of the adaptation printer which fulfills the 
printing specification of each item. 

[0174] Moreover, in the above I/F command usrjpr for users, usrjgc and I/F **** cljpr for clients, 
and cljgc, the logic which combined AND and OR with coincidence for the printing specification of 
two or more items about those items as an input argument is applied, and an adaptation printer can 
be searched. 

[0175] Moreover, it is good also as lpr, lpq and lprm which took the part of usr_ for all the names of 
the above I/F command for users, lpc, pac and lgc, jobq, hold, rcvry, atlprn_disp, jobhst, prnconf_disp, 
and prnspc_qry. In addition, when there are already commands, such as lpr, lpq, lprm, and lpc, pac, 
those existing commands shall be deleted or shall be evacuated by making it an alias name. Thereby, 
a user, and application/user program can use now an downward compatibility lpd protocol 
[ conventional ] function by downward compatibility former I/F. 

[0176] Moreover, in the above I/F command usrjpr for users, usrjgc and I/F **** cljpr for clients, 
and cljgc, a specification printing-related [ other ], such as a font specification and a color printing 
specification, can be added to an argument. Also in this case, a printing system is realizable similarly. 
[0177] Moreover, by the usrjpr command, this command has chosen automatically the adaptation 
printer .which fulfills a printing specification. Here, the processing program of this command 
evaluates the compatibility of (ja):-p'rinting 6pecificati6h," .distance with^the\Xby client,AaLnd the amount 
of waiting jobs for (c) printing for one about each printer as mentioned above out of the set of one or 
more adaptation printers which fu lf ill a printing specification as it is automatic, and it means 
choosing, without searching for decision of a user. 

[0178] With the, above automatic selection, r another command (it. is called usr Jpr2) which performs 
semi-automatic selection can also be offered as follows independently, searching for decision of a user. 
[0179] (l) By usrjpr2 command, a user inputs the first same input argument as a usrjpr command. 
[0180] (2) This command displays the adaptation printer train with which the inputted printing 
specification is filled on a screen. At this time, distance with the (a) client, the amount of waiting jobs 
for (b) printing, and the (c) installation are also displayed with that name about each printer. The set 
of an adaptation printer is set in order and displayed about the above (a) and the dyadic eye of (b). At 
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this time, the 1st key and (b) are set in order for (a) as the 2nd key. 

[0181] (3) Out of the set of the displayed adaptation printer, a user chooses the most desirable printer 
(it is called a selection printer), and directs to this command. 

[0182] (4) This command transmits a print job to the print server corresponding to the 
above-mentioned selection printer like the case of 1513 by considering this directed selection printer 
as an input. 

[0183] In the above semi-automatic selection, since a user is asked for decision when choosing a 
selection printer from two or more adaptation printers, it is effective in the ability to choose the most 
desirable printer for a user. 

[0184] In addition, the above-mentioned semi-automatic selection is realizable also by concomitant 
use of (a) usr_lgc command and a usr_lpr command, concomitant use of (b) usrjgc command and a 
cl_lpr function, concomitant use of (c) cl_lgc function and a usrjpr command, and concomitant use of 
(d) cl_lgc function and a cljpr function. In this case, based on a display on the screen of a set of the 
printer which suits the printing specification using a usrjgc command or a cl_lgc function, a user 
chooses the most desirable printer (selection printer) in the head out of it. 

[0185] Next, a selection printer is directed as an input argument of usr_lpr which is an I/F command 
for users, lpr, and cl_lpr which is an I/F function for clients. It is effective in this semi-automatic 
selection being realizable without changing the application/user program which uses the existing lpr 
command, when using the lpr command. 

[0186] Next, the inquiry method from a client to a print server is explained using drawing 16 . Here, a 
client and a print server (even the inside of a print server a printer / spooler control server) are mainly 
explained. 

[0187] (l) The inquiry section 7160 .in a client performs the inquiry about (a) print job detail condition 

7161, the job hysteresis 7162 classified by (b) user, and the job waiting state 7163 grade classified by 
(c) printer to a printer / spooler control server 15 (74-1). 

(2) The command distribution section 7310 in a printer / spooler control server receives the inquiry 
demand of the above 74-1, and directs activation of processing in the query-processing section 7340. 
[0188] (3) The query -processing section .7340 creates response data, referring to a suitable table to 
each inquiry demand. About the inquiry of said spooler managed table 7420 and the job hysteresis 
7162 classified by user, said job hysteresis managed table 7430 is referred to [ inquiry / of the print 
job detail condition 7161 or the job waiting state 7163 classified by printer ]. 

[0189] (4) The query-processing section 7340 answers each inquiry demand section in a client- (7 161, 

7162, 7163 grades) in the created resp^ ; ■ \ V- 

[0190] With the above inquiry method, a print job detail condition, the job hysteresis classified by 
user, etc. can be asked to a print server from the client which had not been made conventionally. 
Therefore, the function of a printing system, user-friendliness, dependability, and serviceability can 
be improved. ' : \ , . v . 

[0191] Next, the control system from a client to a print server is explained using drawing 17 -. Here, a 
client and a print server (even. the inside of a print server a printer / spooler control server) are mainly 
explained. 

[0192] (l) The control section 7170 in a client performs control about the deletion 7171 of the (a) print 
job, the control 7172 of the remote spooler on (b) printer / spooler control server, a hold/discharge 7173 
of (c) printing job output, and (d) error recovery directions 7174 grade to a printer / spooler control 
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server 15 (74-1). 

[0193] (2) The command distribution section 7310 in a printer / spooler control server receives the 
above-mentioned control demand, and directs activation of processing in the control processing 
section 7350. 

[0194] (3) The control processing section 7350 performs control processing corresponding to each 
control command of 7171*7174 to a printer / spooler control processing section 7400. This control 
processing updates the various above-mentioned tables 7420, i.e., a spooler managed table, the job 
hysteresis managed table 7430, and the printer managed table 7440 if needed. 

[0195] (4) A printer / spooler control processing section 7400 answers each control demand section in a 
client (7171, 7172, 7173, 7174 grades) if needed (74*3). 

[0196] For example, in remote spooler control, processing is advanced as follows. 

[0197] (l) The control demand section 7172 of the remote spooler in a client gives the control demand 
of (a) spooler input interruption / restart (7172-a), (b) spooler output break / restart (7172-b), (c) 
spooler starting / halt / restart (7172-c), etc., etc. to a printer / spooler control server 15 (75-1-a, 75-1-b, 
75-1-c). 

[0198] (2) The command distribution section 7310 in a printer / spooler control server receives the 
above-mentioned control demand, and directs activation of processing in the remote spooler control 
processing section in the control processing section 7350. 

[0199] (3) To spooler input interruption / restart demand (7172-a, 75-1-a), the remote spooler control 
processing section in the control processing section 7350 performs interruption/restart of a spooler 
input, as shown in 75*2-a. To a spooler output break / restart demand (7172-b, 75-1-b), as shown in 
75-2-b, interruption/restart of a spooler output are performed. Moreover, to spooler starting / halt / 
restart demand (7172-c, 75-1-c), as shown in 75-2*c, starting / halt / restart of a spooler are performed. 
[0200] The remote spooler control to a print server from the client which had not been made 
conventionally, a printing job output hold / discharge, error recovery directions, etc. are realizable 
with the above control system. Therefore, the function of a printing system, user-friendliness, 
dependability, and serviceability can be improved. 

[0201] next, drawing 18 - drawing 27 - using - high - a reliable error-processing method is explained. 
Here, all the components that constitute a printing system, i.e., a client, a print server (a distributed 
printing management server, and a printer / spooler control server), and a printer are explained. 
[0202] The error classification and the whole error-processing specification in this printing system are 
explained using introduction drawing 18 . First the err or. was classified into the printer error 18100, 

-a printer / spooler control server error 18200, and the distributed printing miana 
18300 according to the equipment of the generating origin of an errpr (18000). Furthermore, it 
classified into the required fatal error 18150 of repair of error 1813A and printer equipment and 

. exchange recoverable although accompanied by the error 18110 which can disregard the printer error 
18100, the error 18120 which can carry out automatic recovery by the printer, and' user break in. 
Error 1813A recoverable although accompanied by user break in was further classified into the error 
18130 with unnecessary re-printing by the printer, and the required error . i8140 of , the 
above-mentioned re-printing. Moreover, it classified into the error 18210 which can disregard a 
printer / spooler control server error 18200, the error 18220 which can carry out automatic recovery in 
a printer / spooler control server, and the required fatal error 18230 of repair of a printer / spooler 
control server, or exchange. Furthermore, it classified into the error 18310 which can disregard the 
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distributed printing management server error 18300, the error 18320 which can carry out automatic 
recovery in a distributed printing management server, and the required fatal error 18330 of repair of 
a distributed printing management server, or exchange. 

[0203] The specification of error processing (18010) performed to each above-mentioned error of 
18110-18150, 18210-18230, and 18310-18330 was shown in above-mentioned drawing 18 about error 
detection equipment 18011, the report specification 18012, error-processing equipment 18013, and 
the contents 18014 of processing. 

[0204] First, to the printer error 18110 which can be disregarded, the printer 18111 and the report 
made [ error detection equipment ], 18112 and error-processing equipment made, and 18113 and the 
contents of processing considered as disregard 18114. To the error 18120 which can carry out 
automatic recovery by the printer, the printer 18121 and the report made [ error detection 
equipment ], and a printer 18123 and the contents of processing considered [ 18122 and 
error-processing equipment ] as the recovery 18124 by error processing [ finishing / a nest ] at the 
printer. Although the user break in was required, to the unnecessary error 18130 of re-printing by the 
printer, error detection equipment considered [ the report 18132 to a client, and error-processing 
equipment ] as the printer 18131, the report considered as the printer, the printer / spooler control 
server, and the client 18133 via the printer / spooler control server, from the printer, and the contents 
(18144) of processing were made to be the following. 

[0205] (l) Report to a client via a printer / spooler control server from a printer. 

[0206] (2) If it is the need, a user takes a measure. For example, a user supplies a form and a toner to 
a printer to a paper-less error or a toner-less error. A user cleans a ** toner bottle to a ** toner bottle 
full error. 

[0207] The user break in was required, to the required error 18140 of re-printing by the printer, error 
detection equipment considered [ the report 18142 to a client and error-processing equipment ] as the 
printer 18141, the report considered as the printer, the printer / spooler control server, and the client 
18143 via the printer / spooler control server, from the printer, and the contents (18144) of processing 
were made to be the following. 

[0208] (l) Report to a client via a printer / spooler control server from a printer. 

[0209] (2) If it is the need, a user takes a measure. For example, to a paper jam error or a printer 
Open door error, a user removes jam paper from a printer, or shuts a printer door. 
[0210] (3) If it is the need, resend a print job to a printer from a printer / spooler control server. 
[0211] (4) A printer is re-printing. 

[02 12] To the fatal errbr 18150 of a printer, from the printer, error detection ;equip ment considered 
[ the report '18152; to a client, and error-processing equipment ] as the printer 18151, the report 
considered as the printer, the printer / spooler control server, the distributed printing management 
server, and the client 18153 via the printer / spooler control server, and the contents of processing 
were considered as the printer alternative printing processing 18154: In printer alternative printing 
processing, -printing is performed instead of the printer which the fatal error generated using another 
printer. At this time, said application program is rebooted like before and rerprinting using this 
program becomes unnecessary. The detail of printer alternative printing processing is explained later 
using drawing 27 from drawing 25 . 

[0213] Moreover, to the printer / spooler control server error 18210 which can be disregarded, the 
printer / spooler control server 18211, and the report made [ error detection equipment ], 18212 and 

30/60 



Japanese Publication number : 07-230372 A 



error-processing equipment made, and 18213 and the contents of processing considered as disregard 
18214. To the error 18220 which can carry out automatic recovery in a printer / spooler control server, 
the printer / spooler control server 18221, and the report made [ error detection equipment ], and a 
printer / spooler control server 18223, and the contents of processing considered [ 18222 and 
error-processing equipment ] as the recovery 18224 by error processing [ finishing / a nest ] at the 
printer / spooler control server. To the fatal error 18230 of a printer / spooler control server, the report 
18232 to a distributed printing management server and a client from a printer / spooler control server 
and error-processing equipment set [ the distributed printing management server or the client 18231, 
and the report ] the printer / spooler control server, the distributed printing management server, etc. 
to 18233, and error detection equipment considered the contents of processing as a printer / spooler 
control server alternative printing processing 18234. In a printer / spooler control server alternative 
printing processing, printing is performed using another printer / spooler control server instead of the 
printer / spooler control server which the fatal error generated. 

[0214] Moreover, to the distributed printing management server error 18310 which can be 
disregarded, the distributed printing management server 18311 and the report made [ error detection 
equipment ], 18312 and error-processing equipment made, and 18313 and the contents of processing 
considered as disregard 18314. To the error 18320 which can carry out automatic recovery in a 
distributed printing management server, the distributed printing management server 18321 and the 
report made [ error detection equipment ], and the distributed printing management server 18323 
and the contents of processing considered [ 18322 and error-processing equipment ] as the recovery 
18324 by error processing [ finishing / a nest ] at the distributed printing management server. To the 
fatal error 18330 of a distributed printing management server, the printer / spooler control server or 
the client 18331, and the report made [ error detection equipment ], 18332 and error-processing 
equipment set the printer / spooler control server to 18333, and the contents of processing were 
considered as the distributed printing management server alternative printing processing 18334. In 
distributed printing management server alternative printing processing, when a fatal error occurred 
in a distributed printing management server, printing was continued by moving the program for 
allocation and these distributed printing management server ability there, and newly starting 
distributed printing management server ability on one suitable printer / spooler control server. 
[0215] Next, using drawing 19 and drawing 20 , although a break in of a user is required, the recovery 
method from a paper-less error is explained as a representative of an unnecessary error of re-printing. 
[02l6] The procedure of introduction and the job output section 7510 is explained referring to drawing 

[0217] (l) Update a job condition during printing. Specifically, the applicable item in the spooler 
managed table 7420 is updated (7511). 

[0218] (2) Update the printer current job showing a job number while using a printer. Specifically; the 
applicable item in the printer, managed table 7440 is updated (7512). r 
[0219] (3) In order to write in the print data which constitute a print job to a printer driver, publish a 
write system call. A write system call carries out multiple-times issue if needed (7513). 
[0220] (4) In order to supervise termination of the print job which required printing by 7513, publish 
a printing termination monitor system call to a printer driver (7514). 

[022 1] (5) Check the above-mentioned return value ( drawing 20 described rtn) of a printing 
termination monitor system call (7515). 
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[0222] (6) The following processings will be performed if a return value is normal. 
[0223] (6*1) Update a job condition to print job normal termination. Specifically, the applicable item 
in the spooler managed table 7420 and the job hysteresis managed table 7430 is updated (7521). 
[0224] (6-2) Connect what this print job terminated normally to the publishing agency client of the 
print job concerned using the e-mail output section 7360 (7522). 

[0225] (6-3) Delete this print job from a spooler 7410. The applicable item of this print job is also 
deleted from the spooler managed table 7420 (7523). 

[0226] (7) The following processings will be performed if a return value is unusual. 

[0227] (7-1) Publish a detail condition sense system call to a printer driver, and obtain the error code 

of a printer detailed as the output (7531-1). 

[0228] (7-2) Start the process (it is called a printer error monitor process) for supervising discharge of 
a printer error (7531*2). 

[0229] (7-3) Update a job condition to print job abnormal termination, and record the detailed printer 
error code obtained by 7531-1. Concrete updating and record are performed about the applicable item 
in the spooler managed table 7420 and the job hysteresis managed table 7430 (7532). 
[0230] (7-4) Connect what this print job terminated abnormally to the pubhshing agency client of the 
print job concerned using the e-mail output section 7360 (7533). 

[0231] (7-5) Move the job output section 7510 to a printer error recovery waiting state (7534). 
[0232] By explanation about the above job output section, the write system call of (3) was performed 
normally and explained the case where the above-mentioned printing termination monitor system 
call detected the error generated in actual printing by the subsequent printer. When the write system 
call of (3) terminates abnormally, processing same with having been shown in - (7-5) after that (7-1) 
can be performed, and error processing can be carried out. 

[0233] Moreover, although the printer error was supervised in the above procedure using the process 
different from the job output section called a printer error monitor process, you may make it the job 
output section itself supervise a printer error periodically (for it to be 1 time to 1 second) not using 
this process. 

[0234] Paper-less error recovery is performed as follows by using procedure of the above job output 
section 7510 as the base (refer to drawing 19 ). 

[0235] (l) Get to know that the paper-less error occurred and demand paper size as an error code 
which is the output of the detail condition sense system call of 7531-1 (190 1). 

[0236] (2) Direct abnormal 'termination of a print job in the e-mail output section 7360 with the e-mail 
'output o^^ • 

(3) This e-mail output section 7360 stores the mail of 1902 in the mail box 7180 of the client which is 
the request origin of a print job (1903). 

[0237] (4) The user of a client gets to know what the print job concerned terminated abnormally with 
reference to the mail about the print job concerned. from the mail box 7180 using the e-mail reference 
section 7190 (1904). 

[0238] (5) The user of a client asks the printer / spooler control server 15 of the destination of a print 
job the detail condition of the print job concerned terminated abnormally using the inquiry function 
7161 of the print job detail condition in the inquiry section 7160. As the response, this user gets to 
know that the paper-less error occurred and demand paper size (1905). Although a user can also know 
the same contents from the display to the user control panel 607 instead of a mentioned response, a 
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user needs to go out even to a printer in this case. 

[0239] (6) Since the user who got to know generating of a paper-less error and demand paper size 
corresponds to it, he supplies the form of demand paper size to the printer concerned which has 
generated the error (1906). 

[0240] (7) Here, a printer error monitor process detects discharge of the paper-less error by form 
supply to the printer by 1906, and cancels the above-mentioned job output section 7510 of a printer 
error recovery waiting state. 

[0241] (8) The job output section 7510 resumes printing processing using the printer of which the 
error situation was canceled. 

[0242] Although a break in of users, such as a paper-less error, is required as mentioned above, 
recovery from the unnecessary error of re-printing is realizable. In the present UNIX, and the printer 
/ spooler control server which carried said Ipd, even when a paper-less error occurred, while 
re-printing needed to be performed from the head of a print job and useless duplication re-printing 
occurred, there was a trouble that the recovery time was long. This trouble was solvable with the 
above recovery method. 

[0243] In addition, discharge from the printer error recovery waiting state of the job output section in 
the above (7) may be made to be the same as that of the case where a break in of the user who 
explains below is the required error of the need and re-printing. In this case, generating of two events 
(detection of printer error discharge and error recovery directions by the user) shown in the following 
(7-6) cancels the above-mentioned printer error recovery waiting state. 

[0244] Next, a break in of a user explains the recovery method from a paper jam error as the need and 
a representative of a required error of re-printing using drawing 21 and drawing 22 . 
[0245] The procedure of introduction and the job output section 7510 is explained referring to drawing 
22 . 

[0246] (l) Update a job condition during printing. Specifically, the applicable item in the spooler 
managed table 7420 is updated (7511). 

[0247] (2) Update the printer current job showing a job number while using a printer. Specifically, the 
applicable item in the printer managed table 7440 is updated (7512). 

[0248] (3) In order to write in the print data which constitute a print job to a printer driver, publish a 
write system call. A write system call carries out multiple -times issue if needed (7513). 
[0249] (4) In order to supervise termination of the print job which required printing by 7513, publish 
a printing termination monitor system call to a printer driver (7514). 

[0250] (5) Check ;the i : ;a value C drawing 22! ' describe d^ rth) : of 1 a printing 

termination monitor system call (7515). 

[0251] (6) The following processings will be performed if a return value is normal. 

[0252] (6-1) Update a job condition to print job normal termination. Specifically, the applicable item 
in the sp ooler m anage d table 742 0 and the, j ob hy ste r esis m ianage d table 74 30; is up dated (7521). 
[0253] (6*2) Connect what this print job terminated normally to the publishing agency client of the 
print job concerned using thecmail output section 7360 (7522). 

[0254] (6*3) Delete this print job from a spooler 7410. The applicable item of this print job is also 
deleted from the spooler managed table 7420 (7523). 

[0255] (7) The following processings will be performed if a return value is unusual. 
[0256] (7-1) Publish a detail condition sense system call to a printer driver, and obtain the error code 

33/60 



Japanese Publication number : 07-230372 A 



of a printer detailed as the output (7531-1). 

[0257] (7-2) Start the process (it is called a printer error monitor process) for supervising discharge of 
a printer error (7531-2). 

[0258] (7-3) Update a job condition to print job abnormal termination, and record the detailed printer 
error code obtained by 7531-1. Concrete updating and record are performed about the applicable item 
in the spooler managed table 7420 and the job hysteresis managed table 7430 (7532). 
[0259] (7-4) Connect what this print job terminated abnormally to the publishing agency client of the 
print job concerned using the e-mail output section 7360 (7533). 

[0260] (7-5) Move the job output section 7510 to a printer error recovery waiting state (7534). 

[0261] (7-6) The job output section 7510 is canceled when it detects that both of following two events 

occurred from the printer error recovery waiting state. 

[0262] - A printer error monitor process detects discharge of a printer error, and connects with the job 
output section. . 

[0263] - The user of a client directs re -printing of the print job concerned using the error recovery 
directions function 7174. 

[0264] (7-7) Resending judges whether it is a required error (7535). 

[0265] (7-8) When resending is required, perform the following processings. 

[0266] (7*8-1) Direct cancellation to a printer. This performs cancellation of the printing processing in 
a printer, and initialization of a printer condition (7536). (7-8-2) Prepare for print job resending. 
Processing specifically called page logging edit about a print job is performed. Here, page logging edit 
processing is processing edited so that the print job concerned which the required error of re-printing 
generated may be begun from the re-first page to be printed and the drawing attribute parameter for 
the **** first pages to be printed may become equal to the case where the print job concerned is 
printed from a head. The contents of processing are indicated by JP,3"192463,A by these people 
(7537). 

[0267] (7-8-3) The job output section 7510 resends to a printer the print job edited by the 
above-mentioned page logging edit processing. This job resending was realized by publishing return 
and a write system call again to (3) (7538). 

[0268] By explanation about the above job output section, the write system call of (3) was performed 
normally and explained the case where the above-mentioned printing termination monitor system 
call detected the error generated in actual printing by the subsequent printer. When the write system 
call of (3) terminates abnormally, processing same with having been shown in (7*8) after that (7 1) 
can be performed, and error processing can; be carried put. ^ ; / : ' V V. 

[0269] Paper jam error recovery is performed as follows by using procedure of the above job output 
section 7510 as the base (refer to drawing 21 ). 

[0270] (l) Get to know that the paper jam error occurred and the error generating page serial number 
as an error code which is the output of the detail condition sense system call of 7531-1. Here, the error 
generating page serial number is the page serial number which is the page which the required error 
of re-printings, such as a paper jam, generated, in the print job concerned under printing by the 
printer and which was counted from the head of the print job concerned (2101). 

[0271] (2) Direct abnormal termination of a print job in the e-mail output section 7360 with the e-mail 
output of 7533 (2102). 

(3) This e-mail output section 7360 stores the mail of 2102 in the mail box 7180 of the client which is . 
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the request origin of a print job (2103). 

[0272] (4) The user of a client gets to know what the print job concerned terminated abnormally with 
reference to the mail about the print job concerned from the mail box 7180 using the e-mail reference 
section 7190 (2104). 

[0273] (5) Move from the job output section 7510 to a printer error recovery waiting state by the 
above-mentioned 7534 (2105). 

[0274] (6) The user of a client asks the printer / spooler control server 15 of the destination of a print 
job the detail condition of the print job concerned terminated abnormally using the inquiry function 
7161 of the print job detail condition in the inquiry section 7160. As the response, a user gets to know 
that required errors of re-printing, such as a paper jam error, occurred, and the error generating page 
serial number (2006). Although a user can also know the same contents from the display to the user 
control panel 607 instead of a mentioned response, a user needs to go out even to a printer in this case. 
[0275] (7) Since the user who got to know generating of a paper jam error corresponds to it, he directs 
re-printing of the print job concerned using the error recovery directions function 7174. At this time, a 
user can direct the following as a start page of re-printing with the parameter called the start mode of 
this command (2107). 

[0276] - Re-printing from the page which the user specified as an input parameter of an error recovery 
directions function. 

[0277] - Re-printing from the head of a print job. 

[0278] - Re-printing from the paper jam generating page which the printer detected. 

[0279] (8) The user who got to know generating of a paper jam error removes jam paper from the 

printer concerned (2108). 

[0280] (9) Here, a printer error monitor process detects discharge of the paper jam error by removal of 
the paper jam paper from the printer by 2108, and connects with the above-mentioned job output 
section 7510. 

[0281] (10) The job output section 7510 is canceled when communication that both of following two 
events occurred from the printer error recovery waiting state is received. 

[0282] - Communication of discharge of the printer error by the printer error monitor process (it 
corresponds above (9)). 

[0283] - Communication of the re-printing directions of the print job concerned using the error 

recovery directions function 7174 from the user of a client (it corresponds to the above 2107). 
; [0284] (11) By above-mentioned 7535, judge whether it . is a required error, and since resending is 
".' required^ resending performs the. "foUowing. processings,;; 1 :; ^ . - ; ^ " ; t ■ ^ 

; [0285] (12) To a printer, as shown in 7536, direct cancellation (2109): 

[0286] (13) As shown in 7537, edit a print job as preparation for print job resending (2110). 

[0287] (14) The. job output section 7510 resends to a printer the print job edited by the 
i above-mentioned page logging edit processing (2111). ■ ■■ r - . 

[0288] In addition, when it set to the above explanation and the required error of re-printings, such as 

a paper jam, occurred in coincidence on two or more pages in a print job, it was made to perform the . 

above error processing about the page of the start in it. A break in of users, such as a paper jam error, 

is required as mentioned above, and recovery from the required error of re-printing can be realized. 

[0289] The error recovery method about the required error of re-printing by the job output section 

7510 in drawing 21 and drawing 22 can also be changed as follows. 
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[0290] (l) Don't perform page logging edit processing in the preparation 7537 for above-mentioned 
print job resending. 

[0291] (2) The above-mentioned job resending 7538 resends the print job concerned itself which the 
required error of re-printing generated to a printer. 

[0292] (3) The printer which received the print job performs processing equivalent to said page 
logging edit. This realizes re-printing from an error generating page or the page which the user 
specified. In addition, the contents of processing of this modification mode of processing are indicated 
by Japanese Patent Application No. No. 224778 [ three to ] by these people. 

[0293] According to the error recovery method explained using the above drawing 21 and drawing 22 , 
re-printing from an error generating page or the page which the user specified is realizable. While 
losing useless duplication re-printing which had become a problem conventionally by using an error 
generating page as the re-first page to be printed at this time, error recovery time amount can be 
shortened. 

[0294] Next, using drawing 23 and drawing 24 , a break in of a user is required and another error 
recovery method about the required error of re-printing is explained. A printer has an error automatic 
recovery function and the description of this recovery method is in the point that a printer / spooler 
control server does not need to resend a print job. Here, a printer / spooler control server performs the 
directions 7539 of the re-first page to be printed instead of the job resending 7538 in the method of 
drawing 21 and drawing 22 . 

[0295] The procedure of introduction and the job output section 7510 is explained referring to drawing 
24 . (1) The procedure to - (7*6) is the same as the case of drawing 22 . (7-7) Explain the following 
procedures. 

[0296] (7-7) Resending judges whether it is a required error (7535). In this recovery method shown in 
drawing 24 , it has an error automatic recovery function, and since resending is unnecessary, a 
printer performs the following processings shown below (7-9). In addition, when resending is required, 
the above-mentioned processing of (7-8) in which drawing 22 was explained is performed. 
[0297] (7-9) When resending is unnecessary, direct the re-first page to be printed to a printer. The 
re-first page to be printed is explained later (7539). 

[0298] (7-10) The printer which received directions of the re-first page to be printed performs 
re-printing using the error automatic recovery function incorporated in the printer. That is, a printer 
performs re-printing from the re-first page to be printed using the print data evacuated in the printer 
■ai?dut this print job;; In addition, the error automatic recovery method by the printer is indicated by 

: \ : jaf>i^ Nb : . 219606 [three to] by these people. ; ; ; : j ' ^ " : > :;\ 

[0299] By explanation about the above job output section, the write system call of (3) was. performed 
normally and explained the case where the above-mentioned printing termination monitor system 
call detected the error generated in actual printing by the subsequent printer. When the write system 

. call of. (3) terminates abnormally, processing same with having been shown in - (7 - 10): after that (7-l) 
can be perfof med, and error processing can be carried out. 

[0300] By this method, recovery is performed as follows by using procedure of the above job output 
section 7510 as the base (refer to drawing 23 ). 

[0301] (1) Get to know that the paper jain error occurred and the error generating page serial number 
as an error code which is the output of the detail condition sense system call of 7531-1. Here, the error 
generating page serial number is the page serial number which is the page which the required error 
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of re-printings, such as a paper jam, generated in the print job concerned under printing by the 
printer and which was counted from the head of the print job concerned (2301). 

[0302] (2) Direct abnormal termination of a print job in the e-mail output section 7360 with the e-mail 
output of 7533 (2302). 

(3) This e-mail output section 7360 stores the mail of 2102 in the mail box 7180 of the client which is 
the request origin of a print job (2303). 

[0303] (4) The user of a client gets to know what the print job concerned terminated abnormally with 
reference to the mail about the print job concerned from a mail box 7180 using the e-mail reference 
section 7190 (2304). 

[0304] (5) Move from the job output section 7510 to a printer error recovery waiting state by the 
above-mentioned 7534 (2305). 

[0305] (6) The user of a client asks the printer / spooler control server 15 of the destination of a print 
job the detail condition of the print job concerned terminated abnormally using the inquiry function 
7161 of the print job detail condition in the inquiry section 7160. As the response, a user gets to know 
that required errors of re -printing, such as a paper jam error, occurred, and the error generating page 
serial number (2306). Although a user can also know the same contents from the display to the user 
control panel 607 instead of a mentioned response, a user needs to go out even to a printer in this case. 
[0306] (7) Since the user who got to know generating of a paper jam error corresponds to it, he directs 
re-printing of the print job concerned using the error recovery directions function 7174. At this time, a 
user can direct the following as a start page of re-printing with the parameter called the start mode of 
this command (2307). 

[0307] - Re-printing from the page which the user specified as an input parameter of an error recovery 
directions function. 

[0308] - Re -printing from the head of a print job. 

[0309] - Re-printing from the paper jam generating page which the printer detected. 

[0310] (8) The user who got to know generating of a paper jam error removes jam paper from the 

printer concerned (2308). 

[0311] (9) Here, a printer error monitor process detects discharge of the paper jam error by removal of 
the paper jam paper from the printer by 2308, and connects with the above-mentioned job output 
section 7510. 

[0312] (10) The job output section 7510 is canceled when communication that both of following two 
events occurred from the printer ^ error recovery waiting state is received. 

[0313] .■- ^ Communication of discharge, of the printer error by the printer error monitor prqcies^ (it 
corresponds above (9)). ; . 

[0314] - Communication of the re-printing directions of the print job concerned using the error 
recovery directions function 7174 from the user of a client (it corresponds to the above 2307). 
[0315] (ll) By above-mentioned ;7535, : judge whether it is a required error, and since re sending is 
unnecessary, re sending performs the foUo wing processings. 

[0316] (12) To a printer; as shown in 7539, direct the re-first page to be printed. Here, the job output 
section 7510 uses the start page of re-printing directed by the above-mentioned error recovery 
directions function as the re-first page to be printed (2109). 

[0317] (13) The printer which received directions of the re-first page to be printed performs 
re-printing from the re-first page to be printed using the above-mentioned error automatic recovery 
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function incorporated in the printer (2310). 

[0318] According to the error recovery method explained using the above drawing 23 and drawing 24 , 
the following effectiveness can be acquired. 

[0319] - Re-printing from the same error generating page as the method explained by drawing 21 and 
drawing 22 , or the page which the user specified. At this time, by using an error generating page as 
the re-first page to be printed, useless duplication re-printing which had become a problem 
conventionally can be lost, and the recovery time can be shortened. 

[0320] - Compared with drawing 21 and the method of drawing 22 , since job resending from a printer 
/ spooler control server is unnecessary, the recovery time can be shortened further. 
[0321] Next, the error recovery method using an alternative printer to the fatal printer error 18150 is 
explained using drawing 27 from drawing 25 . Using introduction drawing 25 , when a print job is 
published from a client, mode of processing at the time of detecting the fatal error of a printer is 
explained. Drawing 25 is the same as that of drawing 13 fundamentally, and it is an error recovery 
method using the effectiveness of the above-mentioned logical specification level printing directions 
method. In addition, when not performing printing directions on logical specification level, it is at the 
issue time to the printer of a print job, and it is difficult to detect the fatal error of a printer, (l) The 
procedure of - (3) and (7) - (9) is the same as the case of drawing 1313 . The difference from drawing 13 
is in the point which extended the procedure of (3) - (6) as follows. It extended [ protocol / which are 
exchanged between a client 11 and the distributed printing management server 14 / printing ] about 
(72-1) and (72*3). Hereafter, the procedure of (3) - (6) is explained. 

[0322] (3) By considering logical specification and the 1st priority physics printer as an input, the 
specification adaptation printer retrieval section 7110 in a client 11 considers retrieval of the printer 
which suits this logical specification as top priority, and requires the 1st priority physics printer of 
the printer funiculus activation section 7210 in the distributed printing management server 14 for it 
(72-1). 

[0323] (4) This printer funiculus activation section 7210, referring to a printer and the printer 
configuration managed table 7200 holding the newest condition of a printer / spooler control server 
(72-2) A search is performed and it is reported to said specification adaptation printer retrieval 
section 7110 that the trains (72-3-B) of the candidate physics printer which suits this logical 
specification and for which it can be substituted are that the fatal error has occurred to the physical 
printer of the 1st priority, and (72-3-A) (72-3). 

[0324] (5) Said specification adaptation printer, retrieval section .7110 stores in above-mentioned 
current logical specificatioii TEBURURU 7140 fatal- error generating by (a) current logical 
specification which it is above as a result of retrieval, the (b) 1st priority physics printer name, and 
the (c) 1st priority physics printer, and the train of the candidate physics printer for which it can be 
substituted which suits (d) this logical specification. 

[0325] (6) A client displays the train of the candidate physics, printer which suits this logical 
specification and for which it can be substituted on a screen as fatal-error generating by the 1st 
priority physics printer. A user determines , a suitable printer as a decision printer of the one 
above-mentioned out of it (7120). 

[0326] Since printing using an alternative printer can be performed when the print job was published 
from the client as mentioned above and the fatal error of a printer is detected, the dependability 
(Reliability) of a printing system, availability (Availability), and serviceability (Serviceability) can be 

38/60 



Japanese Publication number : 07-230372 A 



improved. 

[0327] Next, the error recovery method at the time of detecting the fatal error of a printer is explained 

using drawing 26 and drawing 27 about a print job [ finishing / storing in a printer / spooler control 

server 14 ]. The procedure of introduction and the job output section 7510 is explained referring to 

drawing 27 . (l) The procedure to - (6-3) is the same as the case of drawing 22 . 

[0328] (7) The following processings will be performed if a return value is unusual. 

[0329] (7-1) Publish a detail condition sense system call to a printer driver, and obtain the error code 

of a printer detailed as the output (7531*1). 

[0330] (7-2) Start the process (printer error monitor process) for supervising discharge of a printer 
error (7531-2). 

[0331] (7-3) Judge whether an error is a fatal error. In the case of a fatal error, output processing from 
the spooler (7410-A) corresponding to the printer by which the fatal error was detected to the job 
output section, and the input process from said job receive section 7330 to said spooler (7410-A) are 
interrupted (7531-3). 

[0332] (7-4) Update a job condition to print job abnormal termination, and record the detailed printer 
error code obtained by 7531-1. Concrete updating and record are performed about the applicable item 
in the spooler managed table 7420 and the job hysteresis managed table 7430 (7532). 
[0333] (7-5) Connect what this print job terminated abnormally to the publishing agency client of the 
print job concerned using the e-mail output section 7360 (7533). 

[0334] (7-6) Move the job output section 7510 to a printer error recovery waiting state (7534). 

[0335] Error recovery using an alternative printer is performed in the following procedures by using 

procedure of the above job output section 7510 as the base (refer to drawing 26 ). 

[0336] (l) Get to know that the fatal error occurred by the printer during printing about a certain 
print job as an error code which is the output of the detail condition sense system call of 7531- 1 (2601). 
[0337] (2) By the above-mentioned processing of 7531-3, since an error is a fatal error, the job output 
section 7510 interrupts output processing from the spooler corresponding to the printer by which the 
fatal error was detected to the job output section, and the input process from a job receive section to 
this spooler (2602). 

[0338] (3) Direct abnormal termination of a print job in the e-mail output section 7360 with the e-mail 
output of 7533 (2603). 

[0339] (4) This e-mail output section 7360 stores the mail of 2303 in the mail box 7180 of the client 
which is the request origiri 'of a print job (2604). -\ . .* .. f Cv "- / .C. . / 

[0340] (5) The user 'ojf'W*c"liVnt:%et'sil^' knbw ; what the print job tohcerned ^ terminate 
reference to the mail about the print job concerned from a mail. box 7180 using the e-mail reference 
section 7190 (2605). 

[0341] (6) Move from the job output section 7510 to a printer error recovery waiting state by the 
above-mentioned 753.4 (R> drawing 27 7 reference,. 2606): : "*"-.v. : ; 

[0342] (7) The user of a client asks the printer / spooler control server 15 of the destination of a print 
job the detail condition of the print job concerned terminated abnormally using the inquiry function 
7161 of the print job detail condition in the inquiry section 7160. It gets to know that the fatal error of 
fixing assembly failure and a poor printer controller occurred as the response (2607). Although a user 
can also know the same contents from the display to the user control panel 607 instead of a mentioned 
response, a user needs to go out even to a printer in this case. 
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[0343] Since the user who got to know generating of the fatal error in a printer corresponds to it, he 
advances processing as follows. When the printing directions method in logical specification level is 
mounted in the printing system, processing to (15) is performed sequentially from (8). When the 
printing directions method in logical specification level is not mounted in a printing system, even (8) - 
(ll) is excluded and processing to (15) is performed sequentially from (12). 

[0344] (8) The alternative candidate printer retrieval section 7175 was formed in the control section 
7170 of a client 11. A client uses this function by publishing the command or function for alternative 
candidate printer funiculi. This alternative candidate printer retrieval section 7175 reads the logical 
specification (it corresponds to 1300 of drawing 13 ) which the above-mentioned physical printer 
assignment printing directions section 7135 stored for every print job from the inside of the 
above-mentioned job table 7150 for clients (2608). 

[0345] (9) After that, this alternative candidate printer retrieval section 7175 considers read logical 
specification as an input, and require retrieval of the printer which suits this logical specification of 
the printer funiculus activation section 7210 in the distributed printing management server 14 (2609). 
[0346] (10) Referring to a printer and the printer configuration managed table 7200 holding the 
newest condition of a printer / spooler control server, this printer funiculus activation section 7210 
performs a search, and reports the train of the alternative candidate printer (correctly an alternative 
candidate's physical printer) which suits this logical specification to this alternative candidate printer 
retrieval section 7175 (2610). (72-2) 

[0347] (11) This alternative candidate printer retrieval section 7175 stores in the current logical 
specification table 7140 the train of the logical specification (equivalent to current logical 
specification) which it is above as a result of retrieval, and an alternative candidate printer. 
[0348] (12) A client displays the train of this alternative candidate printer on a screen, and a user 
determines one suitable printer out of it. This printer is called a decision alternative printer (7176). 
[0349] (13) A user directs printing by the above-mentioned alternative decision printer of the print job 
corresponding to a fatal error saved at the spooler here using the above-mentioned error recovery 
directions section 7174. At this time, this error recovery directions section 7174 performs the 
following dyadic eyes. 

[0350] - As follows, set up an input argument and start the command or function for error recovery 
directions. Job recovery mode is set as alternative printer mode, and an alternative printer name is 
set as the above-mentioned alternative decision printer. At this time, the command or function (it 
indicates to drawing 34 and drawing 35 ) for error recovery directions was received.; A printer 7 spooler 
" control server returns the new job number for alternative printing to a client 1:1 X2611); -In addition,; 
the expression "a printer / spooler control server receives the command or function of drawing 34 and 
drawing 35 " means "a printer / spooler control server receives the printing protocol corresponding to 
this command and function which were published by the command or function which the client used", 
as correctly shown in drawing 38 . : ' / - . 

[0351] - The command or function for error recovery directions stores in said job table 7150 for clients 
the (a) printer name (alternative decision printer name), the (b) job number (new job number 
obtained by 2611), and (c) logical specification (current logical specification) (2612). 
[0352] (14) As for the printer / spooler control server which received the command or function for error 
recovery directions, the error recovery activation section in the control processing section 7350 moves 
a job to the spooler for alternative decision printers (7410-B) from the spooler for the original printers 
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(7410-A) (2613-1 and 2613-2). 

[0353] (15) The new job output section 7610 for alternative printers in a printer / spooler control 
processing 7400 performs read-out and printing for the moved print job from said spooler 7410-B. 
[0354] In addition, about the print job (it is usually called a non-printed initiation job the job of the 
2nd henceforth in a spooler, and henceforth) which is stored in spooler 7410-A for printers which the 
fatal error generated and from which printing processing has not begun yet, error recovery is 
performed as follows. 

[0355] (a) Carry out sequential execution of the processing of 7532 and 7533 not only about the print 
job concerned by which the fatal error was detected but about the above-mentioned non-printed 
initiation job in this spooler 7410-A. 

[0356] (b) And carry out sequential execution of the procedure of above-mentioned (3) * (15) also with 
the above-mentioned non-printed initiation job. However, the contents of processing of (5) and (6) 
shall be changed as follows, and shall be performed. 

[0357] (5) The user of a client gets to know what the print job concerned terminated abnormally with 
reference to the mail about the print job concerned using the e-mail reference section 7190. However, 
although actual printing is not performed yet in this case, also with a non-printed initiation job, it 
considers that the same fatal error has occurred and processing is advanced (2605). 
[0358] The shift to the printer error recovery waiting state of the job output section 7510 by (6) is not 
performed. It is because said shift is already completed about the print job which the fatal error 
generated. 

[0359] In drawing 26 , the processing 2650 for fatal errors collects the processings about the fatal 
error of a printer among the functions of the job output section 7510 shown in drawing 27 . 
[0360] Moreover, in the above explanation, the alternative candidate printer funiculus function 7175 
was set to one of the functions of a control section 7170. Since it can consider that this function is also 
query processing, it can also be considered that it is the function of the inquiry section 7160. The 
practical function is the same in classifying into any of the inquiry section and a control section. 
[0361] Since printing which used the alternative printer can be performed also with the case where 
the fatal error of a printer is detected about a print job [ finishing / storing in a printer / spooler 
control server 14 ] according to the error recovery method explained using the above drawing 26 , the 
function of a printing system, user-friendliness, dependability, availability, and serviceability can be 
improved. It is not necessary to reboot an application program from a terminal unit, and at this time, 
it stores in the spooler in a printer / spooler control server, and using the print job save jd, error 
. recovery can be performed arid a user does .not newly rieeS to. direct prixitinj^ by the printer 7 spooler 
control server like before. Therefore, reduction of a user's time arid effort and compaction of the 
recovery time can also be aimed at. ' „ 

[0362] Next, the print server method corresponding to a different model client for the client from 
which a print server and a model differ to obtain sufficient printing service from a print server using 
drawing 28 - drawing 33 is explained. 

[0363] A system image is explained using introduction drawing 28 . This system consists of network 
10-A, 10-B and a print server 300, Client WS (ll'A), Clients PC (-A [ 12],-B [ 12], 12-C) and WS (2820) 
and a printer 1 (17), a printer 4 (1A), a printer 5 (IB), and a printer 6 (2830). Here, the print server 
300 consisted of two functions of the distributed printing management server 14, and the printer / 
spooler control server 15 like the above-mentioned printing system. A printer 1 (17) and a printer 6 

41/60 



Japanese Publication number : 07-230372 A 



(2430) axe server direct connection type printers. A printer 4 (1A) and a printer 5 (IB) are network 
printers. Moreover, network 10-A made the physical protocol to Ethernet, made the communications 
protocol TCP/IP, and network 10-B made the physical protocol to Ethernet, and it made the 
communications protocol SPX/IPX. 

[0364] Moreover, in this printing system, UNIX was carried as basic software of a print server 300 
and clients WS (ll-A) and WS2820, and MS-DOS or Windows was carried as basic software of Client 
PC (12*A, 12B, 12-C). Therefore, in this printing system, all of the high reliance support of the (a) 
network printer explained to a print server 300 until now from the client WS which carries basic 
software of the same kind, printing directions on (b) logical specification level, and the error recovery 
by the error report and print server to the (c) client are realizable. 

[0365] However, the way things stand, there is a problem that the inquiry of (0 printing situation of 
having explained from Client PC (12-A, 12-B, 12-C) to the print server 300 using drawing 3 , and 
control of printing processing of the (i0 print server and the function of above-mentioned (a) - (c) 
cannot be used. The approach for solving this problem is explained below. 

[0366] In addition, although the case where UNIX is carried as basic software of a print server here is 
explained, when MS-DOS and Windows are carried in a print server, the above problem occurs from 
Client WS to a print server. In this case, even if it attaches, it is solvable by the solution approach 
explained below and the same approach. 

[0367] In drawing 28 , 2851-2855 express the printing pass between each equipment. The acquisition 
interface of the printing protocol used for drawing 29 with each of these printing pass 2851*2855, a 
communications protocol, offer service, and the printing job data from an application program is 
shown. 

[0368] Next, how to perform printing, an inquiry, and control using the distributed printing 
management server 14, and the printer / spooler control server 15 from PC client (12-A, 12-B, 12-C) is 
explained using drawing 30 . Here, explanation is advanced as that whose basic software of PC client 
is Windows. The same is said of the case of MS-DOS. 

[0369] In order to realize the printing directions by logical specification first, the specification 
adaptation printer retrieval section 7110 and the physical printer decision section 7120 were newly 
formed as a printer executive process independent of an application program, Here, it realized as a 
process on Windows. A user can determine the printer which suited logical specification by using the 
specification adaptation printer retrieval section 7110 and the physical printer decision section 7120 

••.like" the case of drawing 13 R> 3. ■ . . •• ; 

section 7131, the formatting; section 7*32,. and the printing;, 
section 7133 ^ were formed in the application program, and the PDL generation section 7134 and the 
physical printer assignment printing directions section 7135 were formed in the printing section 7133, 
Each function of 7131*7134 was realized using the function of Windos as it is. Moreover, the 
implementation- approach of the physical printer assignment printing directions section 7135 is 
explained lkter using drawing 31 - drawing 33 . By using 7131-7135 of a more than, printing about a 
decision printer was realized like the case of drawing_13 . 

[0371] The inquiry section 7160 and a control section 7170 were also newly formed as a printer 
executive process on Windows independent of an application program. It enabled it to realize the 
same inquiry and control as the case of drawing 16 and drawing 17 from PC client to a print server by 
this. 
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[0372] Moreover, the print data described by PDL from which each client differs were generated, and 
it realized using the technique indicated to these people's JP.4-227524.A about the method which 
prints it by the same print server (a printer / spooler control server). 

[0373] Next, mode of processing at the time of using TCP/IP (3100 and 3200) for a communications 
protocol, and connecting PC client 12-A and a print server 300 to it using drawing 31 and drawing 32 , 
is explained. Here, although the case where the distributed printing management server 14, and the 
printer / spooler control server 15 which constitutes a print server 300 is mounted in separate 
equipment is shown, when mounted in the same equipment, it can realize similarly. In drawing 31 
and drawing 32 , like the case of drawing 30 , the specification adaptation printer retrieval section 
7110, the printing section 7133, the physical printer assignment printing directions section 7135, the 
inquiry section 7160, and a control section 7170 were formed in PC client 12-A, and the same function 
as the case of drawing 30 was given to it. The physical printer assignment printing directions section 
7135 consisted of drawing 31 and drawing 32 as follows. 

[0374] (1) In the case of drawing 31 , the print job add function from the client in a lpd protocol to the 
spooler 7410 of a printer / spooler control server was mounted in the physical printer assignment 
printing directions section 7135 (3120). Here, a lpd protocol is a printing protocol for requesting 
printing service from a printer / spooler control server from a client on communications protocol 
TCP/IP, and it is indicated by Chapter 13 (Author STEVENS, a publishing company PRENTICE 
HALL) of "Request For Comments 1179" and a work "UNIX NETWORK PROGRAMMING." In 
addition, even if it uses printing protocols other than a lpd protocol, it is realizable similarly. 
[0375] (2) Form a shared file 3203 on a printer / spooler control server, and client 12-A enables it to 
access this shared file 3203 by the same approach as the file on a client in the case of drawing 32 . 
Therefore, the file common protocol shown by 3220 was formed between client 12--A, and the printer / 
spooler control server 15. The physical printer assignment printing directions section 7135 registers a 
print job from a client 12 to the shared file 2803 of a printer / spooler control server using this file 
common protocol. In addition, it is realizable even if it uses any of a new protocol and the existing 
protocol as the above-mentioned file common protocol (for PC-NFS etc.). 

[0376] In addition, in drawing 31 and drawing 32 , the printing protocol corresponding to 3110, 3130, 
3140, 3210, 3230, and 3240 is extending the above-mentioned lpd protocol on communications 
protocol TCP/IP etc., and was realized. An escape went in order to realize the function of the following 
which the lpd protocol is not supporting. In addition, also in the example explained by drawing 1 - 
drawing 27 > the. lpd protocol was extended similarly . and used. In addition, 3110, 3210, ;and r the 
- printing protocol of 3^ 3236: 3140 and 3240 can be made the same. V ';' ' :.; ,* 

[0377] - Specification adaptation printer, funiculus (equivalent to 7110) 

- Storing on said job table for clients of the job information in physical printer assignment printing 
directions (equivalent to 72-4) . 

.- The inquiry of a.print job detail -condition or the job hysteresis classified by user (equivalent to 7160) 

- Control of remote spooler control, a printing job output hold / discharge, error recovery directions, 
etc. (equivalent to 717.0) 

- Alternative candidate printer funiculus (equivalent to 7175) 

- Printer configuration display (shown in drawing 34 and drawing 35 ) 

- Printer specification inquiry (shown in drawing 34 and drawing 35 ) 

Next, mode of processing at the time of using SPX/IPX (3300) and TCP/IP (3302) for a 
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communications protocol, and connecting PC client 12-B and a print server 300 to it using drawing 
33 , is explained. Here, although the case where the distributed printing management server 14, and 
the printer / spooler control server 15 which constitutes a print server 300 is mounted in separate 
equipment is shown, when mounted in the same equipment, it can realize similarly. In drawing 33 , 
like the case of drawing 30 . the specification adaptation printer retrieval section 7110, the printing 
section 7133, the physical printer assignment printing directions section 7135, the inquiry section 
7160, and a control section 7170 were formed in PC client 12-B, and the same function as the case of 
drawing 3030 was given to it. The physical printer assignment printing directions section 7135 
consisted of drawing 33 as follows. 

[0378] First, the printing queue or the shared file (3303) was prepared on the printer / spooler control 
server. Client 12-B enables it to access this shared file by the same approach as the file on a client in 
the case of a shared file. Therefore, the file common protocol shown by 3320 was formed between the 
client 12, and the printer / spooler control server 15. The physical printer assignment printing 
directions section 7135 registers a print job from a client 12 to the shared file 3303 of a printer / 
spooler control server using this file common protocol. In addition, as the above-mentioned file 
common protocol, even if it uses any of a new protocol and the existing protocol (function for NetWare 
file servers etc.), it is realizable. 

[0379] Moreover, in the case of the printing queue, the add function of a print job from the client to 
the printing queue 3303 of a printer / spooler control server was mounted. In order to realize this 
function, the printing queue registration protocol shown by 3320 was formed between the client 12, 
and the printer / spooler control server 15. In addition, as the above-mentioned printing queue 
registration protocol, even if it uses any of a new protocol and the existing protocol (function for 
NetWare queue servers etc.), it is realizable. 

[0380] The printing job transfer section 3304 in WS2820 transmits each print job registered into the 
printing queue or the shared file 3303 to the spooler 7410 in read-out, and the printer / spooler control 
server 15, and registers it. The printing job transfer section 3304 uses the printing protocol of 3321. 
As this printing protocol 3321, the print job add function from the client in the above-mentioned lpd 
protocol to the spooler 7410 of a printer / spooler control server was adopted and mounted. Even if it 
uses printing protocols other than a lpd protocol, it is realizable similarly. 

[0381] In addition, in drawing 33 , the printing protocol corresponding to 3310, 3330, and 3340 was 
newly formed on communications protocol SPX/IPX. The gateway section 2825 in WS2820 receives, 
and each printing protocol of 3310, 3330,. and 3340 is respectively changed into the printing protocol 
0^311, 3331, and printing management server 14; 

or the printer / spooler control server 15: In addition; as a printing protocol of 3311, 3331, and 3341, 
the printing protocol of 3110 (3210), 3130 (3230), and 3140 (3240) explained by drawing 31 and 
drawing 32 was used. 

[0382] The client from which the print server which . had not been made conventionally and a model 
differ with the print server method corresponding to a different model client explained using drawing 
28 : drawing 33 above can obtain sufficient printing service from a print server. Specifically, the 
following printing services can be obtained. 

[0383] - In the various procedure explained in the above example which is control of printing 
processing of the inquiry print server of the error recovery and the printing situation by the error 
report and print server to printing directions and a client of a network printer in a high reliance 

44/60 



Japanese Publication number : 07-230372 A 



support and logical specification level, it can change in the range allowed the sequence of each 
processing logically and physically. 

[0384] Next, a non-explained thing is explained among the various tables mounted in this printing 
system using drawing 44 from drawing 40 . 

[0385] A printer managed table is first explained using drawing 40 . (l) is a whole configuration and it 
consists of a printer name 401, a correspondence print server name 402, a printer specification part 
number 403, and a printer condition 404. The detail of the printer condition 404 is shown in (2). Each 
item of this printer condition 404 is the same as (4) printer condition 1456 of drawing 14 . Although 
the below-mentioned configuration management method also describes, periodically, the condition of 
a printer will be reported to the distributed printing management server 14 by using together a 
printer house keeping demon and a job output 7510, if there is one item of inequality with read-out 
and the printer condition 404, and it is reflected in the printer configuration managed table 7200. 
[0386] Next, a spool management table is explained using drawing 41 . 

[0387] A spool management table is a table which described the detailed condition of a job, and can 
grasp the detail condition of a job by referring to this table. 

[0388] If a printing demand is carried out, a job will be stored in a spool and will register the detailed 
information on said job into this table. 

[0389] If said job is deleted from said spool, the detailed information on said job will be deleted from 
this table. 

[0390] This table A record size 411, a job number 412, a user name 41-3, a host name 41-4, a printer 
name 41-5, the job registration time of day 41-6, the printing start time 41-7, old and new 41-8 of 
service, the job condition 41-9, the error type 41-10, and an error code 1 41-11, error code 2 It consists 
of trains 41-16 of 41-12, the demand paper size code 41-13, the error generating page serial number 
41-14, 41-15 print files, and a print file name. 

[0391] Here, old and new [ of service ] is information for the client which published the job to 
distinguish whether it is the client of this highly efficient printing service, or it is the client of 
printing service conventionally. Moreover, (a) error generating, (b) hold condition, (c) printer opening 
waiting state, or (d) printing is described to be a job condition. A hold condition is in the usrjiold 
command of the I/F command for users for performing hold/discharge of the printing job output 
shown in drawing 34 and drawing 35 , and a job condition movable by cl_hold of the function for 
clients. Moreover, a demand paper size code shows the paper size which a user should supply, when 
the paper-less error has occurred. The error generating page serial nMfr shows the page serial 
number from the head page of the print job concerned to an error '(re;^ recoverable error) 

generating page, '" 
[0392] Moreover, .by adding the enhancement parameter for describing (a) logical specification tit also 
being called a printing specification) about a job, (b) job condition, the (c) error situation, (d) 
hysteresis information, (e) error accompanying information, andv(f) job/^sue^ser. name to each job, 
and describing the detailed informatibn of a job to it, it can also clear Without using this spool 
management table; In addition, the logical specification of (aXconsists of.ti) portrait / landscape (the 
printing direction), (ii) one side / double-sided printing, a paper size (iii), (iv) PDL, (v) dot density, and 
a rate of (vi) zooming. The error situation of (b) consists of (0 error type, a (ii) error code 1, and an 
error code (iii) 2. The hysteresis information on (c) consists of (i) job registration time of day and (ii) 
printing start time. And the error accompanying information on (e) consists of a (i) demand paper size 
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code and the (ii) error generating page serial number. In addition, this extended parameter may be 
mounted as an extended parameter file independent of job information. 

[0393] Next, a job hysteresis managed table is explained using drawing 42 . A job hysteresis managed 
table is a table for describing the result of the job removed from the spool by printing termination etc. 
By referring to this table, the hysteresis information on the job which printing ended can be grasped. 
Removal from a spool of a job is performed at the three times of migration to another spool of the job 
for printing by normal termination of the (0 print job, (ii) print job deletion, and the alternative (iii) 
printer. 

[0394] This job hysteresis managed table consists of trains 42-13 of a record size 42-1, a job number 
42-2, a user name 42-3, a host name 42-4, a printer name 42-5, the alternative printer name 42*6, the 
job registration time of day 42-7, the printing start time 42-8, the printing end time 42-9, the printing 
result 42-10, the count 42*11 of a retry, 42-12 print files, and a print file name. An alternative printer 
name is a printer name used by the error recovery by the alternative printer here. 
[0395] Next, a current logical specification table is explained using drawing 43 . The current logical 
specification table 7140 consists of the PDL classification 431, the portrait/landscape 432, a paper size 
433, the one side/both sides 434, dot density 435, the rate 436 of zooming, 437 adaptation printers, 
and adaptation printer names 4371-437n. The logical specification 72-1 from the PDL classification 
431 of this table 7140 to the rate 436 of zooming fills in the argument specified as an input at the time 
of specification adaptation printer funiculus 7110 activation. 437 adaptation printers and the 
adaptation printers 4371-437n fill in the candidate physics printer train 72*3 which is the response 
from the distributed printing management server 14 to the specification adaptation printer funiculus 
7110. Both are stored in this table 7140 as a result of activation of the specification adaptation printer 
funiculus 7110. Moreover, if the physical printer assignment printing directions 7135 are included for 
the assignment physics printer of these physical printer assignment printing directions 7135 in the 
adaptation printers 4371~437n with reference to this table 7140 at the time of activation, the logical 
specification from the PDL classification 431 to the rate 436 of zooming will be added to a job, and will 
be transmitted to a printer / spooler control server. 

[0396] Next, the job table for clients is explained using drawing 44 . One record of the job table 7150 
for clients consists of a printer name 441, a job number 442, and an assignment printer specification 
443. The assignment printer specification 443 consists of the PDL classification 4431; the 
portrait/landscape 4432, a paper size 4433, one side/both sides 4434, dot density 4435, and a rate 
4436 of zooming further.: The job number of the job generated by activation pf the phy^ical^prmter 
assignment printing directions 7135 and the 'logical specification from the PDL classified tibix'4 31 bf 
an assignment physics printer and the current logical specification table. 7140 at the time of physical 
printer assignment printing directions 7135 activation to the rate 436 of zooming are registered into 
this table. And when this job ends in failure behind, in case another alternative printer which can 
print this job is looked for, it is referred to in order to acquire the logical spec&cation from{a printer 
name and a job number. 

[0397] Next, configuration management methods, such as install for building a printing system using 
two or more printers, a printer / spooler control server, and a client using drawing 54 from drawing 45 
and initialization, are explained. 

[0398] The table used by this configuration management method is first explained using the printing 
system of drawing 45 . This printing system consists of some systems of drawing 1 . A printer 1 (17), a 
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printer 4 (1A), a printer 3 (19), and a printer 5 (IB) are included as a printer including a printer / 
client 1 (11), client 2 (12), and spooler control server 1(15) printer / spooler control server 2 (16), and 
the distributed printing management server 14 as a computer. Among these, a printer / spooler 
control server 1 (15) controls the server direct connection type printer 1 (17) and the network direct 
connection type printer 4 (lA), and a printer / spooler control server 2 (16) controls the server direct 
connection type printer 3 (19) and the network direct connection type printer 5 (IB). A printer / client 
1 (11), client 2 (12), and spooler control server 1(15) printer / spooler control server 2 (16), and the 
distributed printing management server 14 have cljiostl, cl_host2, prs_hostl, prs_host2, and 
cl_host3 as a host name which is the name of each computer respectively. 

[0399] Here, the case where a distributed printing management server does not have the function of a 
client, and a printer / spooler control server is explained. When a distributed printing management 
server has both function, it can realize similarly. 

[0400] In the above printing system, each client, and a printer / spooler control server have a 
connection printer description table, and a connection printer description table and a distribution file. 
Each printer / spooler control server have a printer managed table further. And the distributed 
printing management server 14 has the above-mentioned printer configuration managed table and an 
object host name description table. 

[0401] The contents of a printer configuration managed table and the printer managed table were 
already explained using drawing 14 , drawing 39 , and drawing 40 . 

[0402] an object host name description table - (l) of drawing 46 - this printing system enumerates all 
the host names that offer printing service like. In the case of the printing system of drawing 45 , it 
becomes as shown in (2) of drawing 46 . In addition, the printing service which this printing system 
offers is also called highly efficient printing service below. 

[0403] A connection printer description table describes the host name of the printer / spooler control 
server which controls this printer, a physical printer name, a spooler name, a device driver name, etc. 
about each printer which each host can access, and the above-mentioned printer capability database 
is the example. The example of printer capability database in the case of the printing system of 
drawing 45 is shown in drawing 4747 - drawing 49 . printer capability database a printer / for spooler 
control server 1 in printer capability database a client 1 (ll) and for clients 2 (12) and drawing 48 and 
drawing 49 are printer capability database a printer / for spooler control server 2. [ drawing 47 ] 
[0404] Here, the view which will be the requisite for configuration management is shown, referring to 
drawing. 50 . , - - . • v . 

[0405] (l) A system becomes the .general definition of a chent, and a ^ printer h gpooleV; control- Server 
from the set 5002 of the calculating machine and printer which are set as the calculating machine 
(host) and the set 5001 of a printer which are set as the object of the highly efficient printing service 
by this invention, and the object of the conventional printing service, as shown at drawing 50 . 
Although two sets 5001 and 5002 have not lapped in this Fig.; both may lap. - 
[0406] Here, the client, and the printer / spooler control server set as the object of highly efficient 
printing service is defined as follows. 

[0407] Let clients be all the hosts belonging to the above-mentioned object host name table. Moreover, 
it considers as all the hosts that belong a printer / spooler control server to said object host name table, 
and are controlling the printer. In addition, the existence of said connection printer description table 
and distribution file is used, and you may make it judge instead of the affiliation to said object host 
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name table. 

[0408] (2) If the host name of a client belongs to the access-permission file which the security printer / 
spooler control server defined beforehand, this client can access this printer / spooler control server, 
and can perform various printing demands. In addition, even if the own host name does not belong to 
the above-mentioned access-permission file in a self-server, it is made for each printer / spooler 
control server to surely get used to the client of a self-server. Moreover, when it constitutes a client, 
and a printer / spooler control server using the above-mentioned lpd protocol, /etc/hosts.equiv, or 
/etc/hosts.lpd is used for said access-permission file. 

[0409] Moreover, the printing system which is the object of highly efficient printing service may be 

made to perform the centralized control of this security information. Hereafter, the printing system 

which is the object of mentioned highly efficient printing service is also only called a printing system. 

[0410] (3) The conditions for constituting conditions, next this printing system are shown. 

[0411] (a) Only one printer configuration managed table is in this printing system. This table is 

prepared in a distributed printing management server, and only this server updates it. 

[0412] (b) The printer name for referring to the same printer is made into the identifier with every 

same host, and suppose that it is unique in this printing system. The printer name of this same 

identifier is also absolutely called a printer name. 

[0413] (c) Create the printer / spooler control server which offers highly efficient printing service, and 
the connection printer description table using it for clients with either of the following two modes. 
[0414] (0 A distributed printing management server creates and user and program of mode (ii) each 
host who supplies each host widely support both modes in the mode book printing system created like 
the conventional creation approach of printer capability database. Both change by the existence of a 
connection printer description table and a distribution file. If each host has this file, the mode of (0 
will be chosen, and the mode of (ii) will be chosen if this file cannot be found. 

[0415] Creation of the above connection printer description table and the approach of distribution are 
shown in the initialization procedure explained later. 

[0416] In the mode which (i) distributes, the above-mentioned user and a program are forbidden from 
making a connection printer description table. 

[0417] (d) Perform power on in this printing system in order of a distributed printing management 
server, a printer / spooler control server, and a client. Moreover, power off is performed at a client, a 
printer / spooler control server, and the last in order called a distributed printing management server. 
[0418]. The configuration management approach of a printer is explained in ; order of install, 
: V initikliz^ configuration change below / v , : \y- 

[fUlQl'i As shown in install drawing 51 . install in the following procedures. 

[0420] (l) A system administrator installs this program for servers in a distributed printing 
management server (notes 2). 

[0421] (2) The (i) /system administrator installs the program for clients, and a printer / program for 
spooler control servers in each client, and each printer / spooler control server (notes 2). This system 
administrator installs a printer driver at the time of install of a printer / program for spooler control 
servers, and creates a printer managed table at it. 

[0422] (ii) After install of the above-mentioned program, to each host (a client, or a printer / spooler 
control server), if a system administrator wants to distribute said connection printer description table 
to this host, he creates above-mentioned connection printer description table and distribution file on 
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this host. It will delete, if you want to distribute said connection printer description table, and there is 
nothing, and a connection printer description table and a distribution file are not created but it is 
already on this host. 

[0423] (3) Create the managed table on a distributed printing management server. 
[0424] (a) This printing system registers into the host name table for an object host name table all the 
host names of all the calculating machines that offer highly efficient printing service, i.e., a client, 
and a printer / spooler control server. 

[0425] (b) Set up the next item of this table using the "printer configuration management tool" which 
has the printer configuration managed table GUI (Graphical User Interface). 

[0426] • Match the host name and object printer / spooler control server of ah object printer / spooler 
control server, distinction of server direct connection / network direct connection of the connection 
relation and each printer of a printer, the location printer part number 14550, and the printer 
specification 1455. In addition, when the new printer part number 14550 is registered into this 
printing system, the contents of the printer specification 1455 corresponding to this printer part 
number 14550 are set up. 
[0427] (Notes l) 

(i) The above-mentioned absolute printer name is attached to a printer name. 

[0428] (ii) The specification (1424, 1434 grades) of each printer / spooler control server, a condition 
(1425, 1435 grades), and the printer part number (14550) of each printer and a printer condition 
(1456) are filled in when a distributed printing management server publishes a printer specification 
inquiry command and a printer status-inquiry command to each printer / spooler control server at the 
time of initialization (refer to drawing 36 ). 

[0429] (iii) The activity flag (1422, 1432, 1452 grades) of each printer / spooler control server, and each 
printer is updated when a distributed printing management server publishes periodically a print 
server and a printer active state inquiry command (refer to drawing 36 ) to each printer / spooler 
control server. 

[0430] (iv) Each printer / spooler control server will connect that by transmitting a printer condition 
transmitting command (referring to drawing 36 ) to a distributed printing management server, if an 
own change of state or the change of state of the printer connected to this server is detected. Based on 
this communication, a distributed printing management server updates the condition of the printer / 
spooler control server of the printer configuration managed tables, or a printer. 

[0431] (Notes 2) The demon program pf this printing system relation included in the install program; 
:is registerecl irito each ^ when basic software is UNIX), and* isT 

automatically started at the time of initialization. . 

[0432] 2. power on [ an initialization (l) distributed-printing management server ] in candidate host 
of prevalent type print server first. 

[0433] (2) power on [ a, client, and.a.printer / spooler. control server ] in order of arbitration. 
[0434] (3) Each client, and each printer / spooler control server (it is only hereafter called a host) 
perform the next processing according to the existence of above-mentioned connection printer 
description table and distribution file, when power on. 

[0435] (a) When there are above-mentioned connection printer description table and distribution file, 
perform as follows (refer to drawing 52 ). 

(0 Completion of a host name and power on is reported to a distributed printing management server 
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from a host. When power on completion is received from two or more hosts, a distributed printing 
management server does not leak by adoption of a concurrency server method to all the hosts that 
received mentioned reception, and performs initialization processing. 

[0436] (ii) With reference to a printer configuration managed table, the date and time of creation of 
the connection printer description table for each hosts (for example, printer capability database) 
judges whether it is older than said printer configuration managed table date and time of creation. 
[0437] If it is yes, (iii)- (v) is performed and creation and distribution of a connection printer 
description table are performed. In addition, when the connection printer description table for some 
hosts has not been created, -1 is entered in the connection printer description table date and time of 
creation for these hosts in the above-mentioned table. 

[0438] (iii) A distributed printing management server creates the connection printer description table 
for these hosts based on the initial entry in a printer configuration managed table. At this time, the 
date and time of creation of the connection printer description table for these hosts in this file is 
updated. 

[0439] (iv) The contents of the created connection printer description table are transmitted to this 
host from a distributed printing management server. 

[0440] (v) This host creates a connection printer description table based on receiving contents. 
[0441] (vi) If required, a printer will be registered with the printer registration tool for AP 
(application program). 

[0442] (alpha) The object of this highly efficient printing service and the record in the connection 
printer description table corresponding to a printer to add to (b) AP in the case of made AP are 
deleted. A device dependent command is prepared for this deletion, and if it is made not to perform 
actuation which was [ other than deletion ] mistaken to this table, the dependability of a printing 
system can be improved. 

[0443] (b) Register a printer with the above-mentioned printer registration tool for AP. There are the 
following as an example of this printer registration tool. 

[0444] - The prinstall command in the Bridge Inc. application software "Publiss" (it indicates to a 
setup of the 1st edition Section 4.4.3 printing environment on November 29, Heisei 5 the Publiss 3.3 
and Publissl.l in SURORESHON guide & option Installation Guide PA-RISC/HP-UX version) 
(c) When it is the printer which needs to change the contents (a filter name, device driver name) of the 
printer record in the above-mentioned connection printer description table, this host's system 
administrator changes by the . modification topi or the ; editor : An exclusive tool is prepared for this 
modincaWn, an if it^s ma^^ I otner than modification ] 

mistaken to this table, -the. dependability of a printing system can be. improved. The example of the 
connection printer description table created about the printing system of drawing 45 is as drawing 
4747 - drawing 49 . \ 

[0445] (beta) It is careful/so that the^ same printer name may riot be used by (b) book highly efficient 
printing service and this AP in the case of the object of this highly efficient printing service, and AP 
which is not made. 

[0446] (b) Add the printer for Above AP which is not contained in the distributed connection printer 
description table to this table. Each host's system administrator performs an addition by the favorite 
approach. 

[0447] For example, in Hitachi HI-UX/WE2, a printer is added with the tool for a setup for remote 
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printers. This tool is indicated by Chapter 5 edited (manual number 3000*9*106*20) by the technical 
manual system management installation / maintenance for Hitachi HI*UX/WE2. In addition, when 
use of the above-mentioned tool has ended before distribution to this host of the above-mentioned 
connection printer description table, the above-mentioned addition can be performed only by 
restarting this host. 

[0448] (b) When there are not above-mentioned connection printer description table and distribution 
file, perform as follows. 

[0449] (i) Each host's system administrator creates a connection printer description table by the 
conventional approach. The above-mentioned absolute printer name is attached to a printer name at 
this time. 

[0450] (ii) If required, a printer will be registered into the above-mentioned table using the printer 
registration tool for AP. 

[0451] In the object of this highly efficient printing service, and made AP, when adding the printer 
which needs to change the contents (a filter name, device driver name) of the printer record in the 
above-mentioned connection printer description table, this host's system administrator changes by 
the modification tool or the editor. An exclusive tool is prepared for this modification, and if it is made 
not to perform actuation which was [ other than modification ] mistaken to this table, the 
dependability of a printing system can be improved. Also in (b), it becomes drawing 47 - drawing 49 , 
and it is the same as the case of (a). [ of the example of the connection printer description table 
created about the printing system of drawing 45 ] 

[0452] (4) Enter by publishing the printer specification inquiry command and printer status-inquiry 
command which are explained after a distributed printing management server shows the 
specification of each printer / spooler control server, a condition (1424, 1434, 1425, 1435 grades), and 
the printer part number of each printer and a printer condition (14550, 1456 grades) to drawing 36 to 
each printer / spooler control server. 

[0453] (5) On the connection printer description table for the candidate hosts (it belongs to the 
above-mentioned object host name table) of this highly efficient printing service, that was specified by 
the comment. By this example, it was entered as M # highly efficient printing service use host." 
Referring to a connection printer description table also enabled it to judge easily by this whether a 
system administrator and a program is [ each host ] candidate hosts of this highly efficient printing 
service. 

[0454] (6) The following alternatiye may.be- used;. < . , 

[0455] (i) As the' creation approach. Idf aWthpst distribution methodVbf-pr^ 

table] connection printer description table, a printer configuration managed :taibie is distributed to 
each host, and there is also the approach (approach 2) of creating a connection printer description 
table from this table by each host, and it can also be adopted. However, compared with the 
above-mentioned approach (approach 1) explained above (3), etc., it is inferior- like drawing 53 . 
[0456] (ii) In the case of the number size of hosts, it is careful of it and a [method which holds copy of 
all hosts* connection printer description table to distributed printing management server] book 
method is mounted in the point that the table capacity in a distributed printing management server 
increases. 

[0457] 3. Update with the method having shown the printer / spooler control server 542 on the 
modification detection (l) printer-configuration managed table 5411, the activity flag of a printer 
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(5431, 5432 grades), and the condition (1422, 1432, 1425, 1435, 1452, 1456 grades) in drawing 54 R> 4. 
[0458] (2) When the distributed printing management server 541 publishes periodically the print 
server and printer active state inquiry command (5410-1) which are shown in drawing 36 to each 
printer / spooler control server 542, update the activity flag (1422, 1432, 1452 grades) of each printer / 
spooler control server 542, and each printer (see the notes 3). 

[0459] Each printer / .spooler control server supervise the printer which this server is controlling 
using the printer configuration specification monitor activation section 5421. This printer 
configuration specification monitor activation section 5421 uses together and supervises the 
processing section for printer house keeping (not shown), and the job output section 7510. The 
monitor by said processing section for printer house keeping is performed at the time of a halt of the 
job output section 7510, and, specifically, the monitor which used the job output section 7510 at the 
time of the activity of the job output section 7510 is performed. 

[0460] (3) Each printer / spooler control server will connect that by transmitting the printer condition 
transmitting command (5430) shown in drawing 3636 to a distributed printing management server, if 
the change of state of the printer connected to an own change of state or this own server is detected. 
Based on this communication, the distributed printing management server 541 updates the condition 
of the printer configuration managed table 5411. 

[0461] In the case of a network printer, in the case of an asynchronous report (5420) and a server 
direct connection printer, -detection of a printer change of state is performed using a periodical 
monitor (it is also called 5410-2, 5410-3, and polling). 

[0462] (4) The renewal of the above of a printer configuration managed table is made after a 
specification adaptation printer funiculus, and presupposes that the job was registered into the 
printer / spooler control server in the condition of not being in agreement with the real condition of a 
printer. For this reason, the error based on the above-mentioned inequality may occur at the time of 
activation by the printer / spooler control server of this job. In this case, error processing was 
performed as follows. 

[0463] (a) The user of a halt of a printer / spooler control server or the detection (i) client of a fatal 
error detects a halt or connection interrupt of this printer / spooler control server. 
[0464] (ii) If , a user makes power on of the above-mentioned print server, and re-connection. 
[0465] (b) A printer / spooler control server detects the above-mentioned error (a halt or fatal error of 
a printer), and the error detection root explained using a halt of a printer or detection (i) drawing 16 
of a fatal error - drawing 27 reports it to a client. ■ \ . 7 

[0466] (ii) A user directs error recovery using an-error recovery directive command; If ') recovery using" 
an alternative printer is directed. 

[0467] (c) A printer / spooler control server detects these errors (paper nothing, paper jam, etc.), and 
the error detection root explained using detection drawing 16 of errors, such as paper nothing of a 
printer and. a paper jam, - drawing 27 reports them to a client: A oiser takes a measure based oil this - 
report result. 

[0468] The above (a) Error processing of - (c) can.be processed by error processing shown in drawing 
18R>8. 

[0469] (5) In addition by the printer (printer connected by Centronics, lpd, NetWare RPrinter, etc.) 
connected by uni- directional I/F, change of an activity flag or a condition is undetectable. 
[0470] 4. power off [ a termination (l) client and a print server ] in order of arbitration. 
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[0471] (2) power off [ a distributed printing management server ] at the end. 

[0472] (3) When power off [ a printer / spooler control server ] on the way, the processing shown in 
modification detection of said 3. is made. 

[0473] 5. When adding a configuration change (l) client, and a printer / spooler control server, install 
the program for clients, and a printer / program for spooler control servers. A printer driver and a 
printer managed table are installed at the time of install of a printer / program for spooler control 
servers. 

[0474] When demounting a client and a print server, the program for them is removed from this host. 
[0475] (2) When adding a printer, if there is no printer driver for the printers in a printer / spooler 
control server, it will install. Even if two or more sets connect with one a printer / spooler control 
server in the case of a network printer, a printer driver requires only one install. 

[0476] If it is temporary ******** about the printer driver for the printers when removing a printer, 
this printer driver will be removed from a printer / spooler control server. 

[0477] (3) Stop all hosts other than the distributed printing management server which belongs to an 

object host name table at the order shown in termination of said 4. 

[0478] (4) Add or demount a client, a printer / spooler control server, a printer, etc. 

[0479] (5) When a client, addition of a printer / spooler control server, and removal is performed, 

update an object host name table corresponding to it. 

[0480] (6) Using the "printer configuration registration tool" which has the above-mentioned GUI, the 
system administrator of this printing system inputs the initial entry corresponding to the 
configuration change of above-mentioned (l) - (5), and updates a printer configuration managed table. 
At this time, the same item as having been shown in (3) in install of above-mentioned 1. and (b) is 
updated. 

[0481] (7) power off [ a distributed printing management server ]. 
[0482] (8) Then, perform the procedure shown in initialization of 2. 

[0483] In addition, even if it changes the above configuration management procedure as follows, this 
invention is realizable similarly. 

[0484] - power off [ only a distributed printing management server ]. 

[0485] - This printing system detects automatically the addition of a client, or a printer / spooler 
control server, and removal, and perform processing equivalent to the above-mentioned procedure 
automatically except [ all ] requiring helps, such as connection and removal. 
[0486] When using the printer registration tool use for AP, it is cautious of belovv, ^ 
'* to'i^ry^l). ''Wh^ii'' a.- distributed printing management server ; : distribUt^ 
description table, the printer registered with the printer registration tool for AP must be a printer 
registered on said connection printer description table. 

[0488] (2) Delete the registered record for printers from said table with a Delete command in advance 
;of registration. -.' . V/ >;/'v r v ; '-'.V * ; ' 

[0489] (3) Make it not contradictory [ the contents registered with the printer registration tool for this 
AP : ] to the contents of the eliminated record. 

[0490] Moreover, the following limitations were prepared about creation of a connection printer 
description table, and modification. 

[0491] (l) Only each host's system administrator can do creation of a connection printer description 
table, and modification. 
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[0492] (2) When a distributed printing management server distributes said connection printer 
description table, creation and modification of this table can be performed only with distribution by 
the distributed printing management server, a Delete command, and the printer registration tool for 
AP. Processing of changing directly by the editor cannot be performed. 

[0493] (3) When a distributed printing management server does not distribute said connection printer 
description table, it can add, when it is the above (2), and each host's system administrator can create 
and change this table by the editor. 

[0494] The specification of each function for distributed printing management shown in drawing 36 is 
shown in drawing 57 - drawing 61 . 

[0495] Drawing 57 expresses the specification of a printer specification inquiry. 

[0496] It enables a distributed printing management server to ask that printer part number with this 
specification to the printer of the printer / spooler control server specified by the input argument. 
[0497] Drawing 58 expresses the specification of a print server and a printer active state inquiry. 
[0498] It becomes possible to ask the activity flag of all the printers that the activity flag of this 
printer / spooler control server, and this the printer / spooler control server are controlling to the 
printer / spooler control server which the distributed printing management server specified by the 
input argument with this specification. 

[0499] Drawing 59 expresses the specification of printer condition transmission. 

[0500] With this specification, a printer / spooler control server makes it possible to transmit changes 
of state other than the activity flag of the printer which the (a) this server itself or (b) this server 
controls from this server to a distributed printing management server. 
[0501] Drawing 60 expresses the specification of message sending. 

[0502] With this specification, a distributed printing management server becomes possible 
[ broadcasting a message to all the hosts (it belonging to an object host name table) that are the 
objects of highly efficient printing service ]. 

[0503] Drawing 61 expresses the specification of a printer status inquiry. 

[0504] It becomes possible to ask the name of all the printers that this server is controlling by this 
specification to the printer / spooler control server which the distributed printing management server 
specified by the input argument, and a condition. 

[0505] By using the above configuration management method, install for a system administrator to 
build this printing system, initialization, etc. can be performed easily. Moreover, by this printing 
system, even if it performs an addition and removal of a printer / spooler control server, or a printer, 
''''this';pnriting iystemtkii be^made ;to be able to respond to it, and it can continue pvinting/busiriess: 
Moreover, the. change of state of the printer / spooler control server in this printing system, or a 
printer can be detected automatically, and it can respond to it. Furthermore, construction of the 
above printing system can be performed without conflict. Therefore, the user -friendliness of a 
printing system, dependability, and a vailability can be improved. 
[0506] "•' . > 

[Effect of the Invention] As mentioned above, according to this printing system, the function, the 
user-friendliness, the dependability, the availability, the service ability, and the system printing 
engine performance of a printing system can be improved. 

[0507] Furthermore, since it notifies that the locations of the printer are the contents of an error 
generated to the printer according to the 1st printing system of this invention, the dependability of 
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error processing in a printing system can be improved. 

[0508] Furthermore, since according to the 2nd printing system of this invention error recovery is not 
independently resumed while a printer / spooler control server resumes printing according to the 
error recovery directions from a terminal unit and neither a printer / spooler control server nor a 
printer has had the directions from a terminal unit like before, the dependability of error processing 
in a printing system can be improved. 

[0509] Furthermore, according to the 3rd printing system of this invention, like before, a user does 
not need to reboot an application program from a terminal unit, and does not newly need to direct 
printing by the printer / spooler control server. 

[0510] Furthermore, since the re-first page to be printed can be directed from a terminal unit to a 
printer / spooler control server as a print job head, an assignment page, or the error generating page 
that the printer detected according to the 4th printing system of this invention, a user can direct 
initiation of re-printing after error recovery finely. 

[0511] Furthermore, according to the 5th of this invention, and the printing system of 6, useless 
duplication re -printing generated in connection with re -printing a print job from a head 
conventionally can be prevented. 

[0512] Furthermore, according to the 7th printing system of this invention, like the 5th and 6th 
printing system, since a printer / spooler control server does not need to resend a print job to a printer, 
retransmission time can be excluded. Therefore, error recovery time amount can be shortened from 
the case of the 5th and 6th printing system. 

[0513] Furthermore, according to the 8th printing system of this invention, when a fatal error occurs 
in a printer, re-printing can be performed to this spooler for printers that the error generated using 
an alternative printer, without transmitting a job. Therefore, the function of a printing system, 
user-friendliness, dependability, availability, and serviceability can be improved further. It is not 
necessary to reboot an application program from a terminal unit, and at this time, it stores in the 
spooler in a printer / spooler control server, and using the print job saved, error recovery can be 
performed and a user does not newly need to direct printing by the printer / spooler control server like 
before. Therefore, reduction of a user's time and effort and compaction of the recovery time can also be 
aimed at. 

[0514] Furthermore, when according to the 9th printing system of this invention a job is actually 
printed by the printer and a fatal error occurs there, an alternative printer can be used and error 
recovery can be performed. Here, it is not necessary to reboot an application program from a terminal 
uhitj! and it stores in the spooler in a printer / spooler, control server, and using the print jok saved, 
error recovery can be performed and a user does not newly need -to direct printing by the printer / 
spooler control server like before. Therefore, reduction of a user's time and, effort and compaction of 
the recovery time can also be aimed, at. 

[05 i5] Furthermore, according to the 10th printing system of this invention, when a fatal error occurs 
in a printer, said alternative candidate printer funiculus means can be used, the printer (it is called 
an alternative printer) which suits the logical specification of the print job (it is called an error, 
generating job) which this error generated can be searched, and re-printing can be performed using 
the alternative printer. 

[0516] By the way, in the case of the 9th printing system, there was the following trouble. 
[0517] - When the user has not memorized the logical specification of an error generating job, there is 
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******** which a user chooses the printer which cannot substitute for this error generating job, and 
directs alternative printing. In this case, alternative printing cannot be performed convenient. 
[0518] ■ Even if a user remembers the logical specification of an error generating job, it is difficult to 
suit the logical specification of this job and for a user to choose the printer of an all seems well. 
[0519] In the 10th printing system, the above-mentioned trouble is cancelable. Therefore, the 
user-friendliness of a printing system, dependability, availability, and serviceability can be further 
improved from the 9th printing system. Here, it is not necessary to reboot an application program 
from a terminal unit, and it stores in the spooler in a printer / spooler control server, and using the 
print job saved, error recovery can be performed and a user does not newly need to direct printing by 
the printer / spooler control server like before. 

[0520] Furthermore, according to the 11th printing system of this invention, the printer / spooler 
control server which received the report perform printer error recovery directions of 
interruption/restart, cancellation, etc. to a network printer by the error recovery directions section. 
[0521] As for the network printer which received these directions, registration of printer error 
recovery directions and the activation section perform interruption/restart, cancellation, etc. 
[0522] Moreover, when an error occurs with a network printer, the directions from a terminal unit 
can perform printer error recovery control of a network printer. Therefore, the dependability of a 
system, availability, and serviceability can be improved further. 

[0523] Furthermore, if there is a printing demand accompanied by assignment of the document 
printing specification about a document, since a printing system can choose the printer which suits 
said document printing specification according to the 12th printing system of this invention, grasp of 
each printer specification by the user and the time and effort of the printer selection based on it can 
be abolished, and a user's user-friendliness can be improved. 

[0524] Moreover, the distance of the terminal unit and the printer for selection by which the 
distributed printing management server required printing in addition to adaptation of a printing 
specification, and /** can choose near and the early printer of the completion of printing as a user by 
also considering the amount of waiting jobs for printing of each printer, for selection, and choosing an 
adaptation printer. Therefore, while improving a user's user-friendliness further, the printing 
throughput as the whole system can also improve. 

[0525] Moreover, when in addition to the above-mentioned selection condition a distributed printing 
management server also considers the error situation of an object printer, and an object printer / 
spooler control server and chooses an adaptation printer, and an adaptation printer / spooler control 
server, -a distributed printing management; server, can; choose^ the printer, . and, the 

printer / spooler control server in a normal state. Thereby, while saving the time and effort of grasp of 
normal/abnormal condition of the equipment by the user, the dependability, the availability, the 
serviceability, and the printing throughput of a printing system can be improved further. 
[0526] Furthermore, according to the 13th printing system of tWs invention the user of each terminal 
unit can know conventionally the detail condition of the print job which was not able to be asked from 
a terminal unit. Therefore, the function of a printing system, user-friendliness, dependability, 
availability, and serviceability can be improved further. 

[0527] Furthermore, according to the 14th printing system of this invention, the user of each terminal 
unit can know conventionally the hysteresis of the print job for every user which was not able to be 
asked from a terminal unit. Therefore, the function of a printing system, user-friendliness, 
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dependability, and serviceability can be improved further. 

[0528] Moreover, by using the configuration management method by this invention, install for a 
system administrator to build this printing system, initialization, etc. can be performed easily. 
Moreover, by this printing system, even if it performs an addition and removal of a printer / spooler 
control server, or a printer, this printing system can be made to be able to respond to it, and it can 
continue printing business. Moreover, the change of state of the printer / spooler control server in this 
printing system, or a printer can be detected automatically, and it can respond to it. Furthermore, 
construction of the above printing system can be performed without conflict. Therefore, the 
user-friendliness of a printing system, dependability, and availability can be improved. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the system configuration Fig. of this invention. 
[Drawing 2] It is a structure -of *a _ sy stem Fig. conventionally. 

[Drawing 3] It is drawing for explaining the aim of the printing system in this invention. 
[Drawing 4] It is drawing for explaining this whole printing system method. 

[Drawing 51 It is the hardware configuration Fig. of the client and print server in this invention, and 
a distributed printing management server. 

[Drawing 6] It is the hardware configuration Fig. of the printer in this invention. 

[Drawing 7] It is drawing for explaining this whole printing system method to a detail. 

[Drawing 8] It is drawing for explaining the trouble and the contents of this invention of the present 

condition about a network printer. 

[Drawing 9] It is drawing for explaining the configuration and effectiveness of a high reliance 
network printer connection protocol in this invention. 

[Drawing 10] It is the explanatory view of the network printer control command in this invention. 
[Drawing ll] It is the explanatory view of the asynchronous report message from the network printer 
in this invention to a print server. 

[Drawing 12] It is drawing for explaining the offer service by the trouble and this invention of a 
printing system conventionally. 

[Drawing 13] It is drawing for explaining the logical specification level printing directions method in 
this invention. " ;'"\- ; v ; / / ; . 

[Drawing 14] It is drawing for explaining! the printer configuration. .m v 
[Drawing 15] It is drawing for explaining the gradual support level of the logical specification in this 
invention, and a specification adaptation printer selection algorithm. 

[Drawing 16] It is the explanatory view of the inquiry method from the client in this invention to a 
print server. ■ ■ ■" ' ' - - / - 

[Drawing 17] It is the explanatory view of the printing control system from the client in this invention 
to a print server. 

[Drawing 18] It is drawing for explaining the whole error classification and whole error processing in 
this invention. 

[Drawing 19] Although the break in of a user in this invention is required, it is drawing for explaining 
the recovery method of an unnecessary error of re-printing. 
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[Drawing 201 Although the break in of a user in this invention is required, it is drawing for explaining 
the recovery method of an unnecessary error of re -printing. 

[Drawing 2l1 It is drawing in this invention for a break in of a user to explain the need and the 
recovery method of a required error of re-printing. 

[Drawing 22] It is drawing in this invention for a break in of a user to explain the need and the 
recovery method of a required error of re-printing. 

[Drawing 23] It is drawing in this invention for a break in of a user to explain the need and the 
recovery method of a required error of re-printing. 

[Drawing 24] It is drawing in this invention for a break in of a user to explain the need and the 
recovery method of a required error of re-printing. 

[Drawing 25] It is drawing for explaining the error recovery method using an alternative printer to a 
fatal printer error in this invention. 

[Drawing 26] It is drawing for explaining the error recovery method using an alternative printer to a 
fatal printer error in this invention. 

[Drawing 27] It is drawing for explaining the error recovery method using an alternative printer to a 
fatal printer error in this invention. 

[Drawing 28] It is drawing for explaining the print server method corresponding to a different model 
client in this invention. 

[Drawing 29] It is drawing for explaining the print server method corresponding to a different model 
client in this invention. 

[Drawing 30] It is drawing for explaining the print server method corresponding to a different model 
client in this invention. 

[Drawing 31] It is drawing for explaining the print server method corresponding to a different model 
client in this invention. 

[Drawing 32] It is drawing for explaining the print server method corresponding to a different model 
client in this invention. 

[Drawing 33] It is drawing for explaining the print server method corresponding to a . different model 
client in this invention. 

[Drawing 34] It is drawing for explaining the printing service command for users in this invention. 
[Drawing 35] It is drawing for explaining the function for printing service with which the client in 
this invention is provided. 

[Drawing 36] It is drawing for explaining the distributed printing administrative function in this 
-invention. ..." . ■ , ^ • ' .' ' '/•' "/ ' ^ ! 

[Drawing 37] It. is drawing for explaining mode of processing of the printer / spooler control server in 
this invention. 

[Drawing 38] It is drawing for explaining the various interfaces in this invention. 
[Drawing 39] It is drawing for explaining the printer configuration managed table in this invention. 
[Drawing 401 It is drawing for explaining the printer managed table in this invention. 
[Drawing 4l1 It is drawing for explaining the spool management table in this invention. 
[Drawing 42] It is drawing for explaining the job hysteresis managed table in this invention. 
[Drawing 431 It is drawing for explaining the current logical specification table in this invention. 
[Drawing 44] It is drawing for explaining the job table for clients in this invention. 
[Drawing 451 It is drawing for explaining the table used by configuration management in this 
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invention. 

[Drawing 46] It is drawing for explaining the object host name description table in this invention. 
[Drawing 471 It is drawing to show the example of the connection printer description table in this 
invention. 

[Drawing 481 It is drawing to show the example of the connection printer description table in this 
invention. 

[Drawing 49] It is drawing to show the example of the connection printer description table in this 
invention. 

[Drawing 50] It is drawing for explaining configuration management in this invention. 

[Drawing 51] It is drawing for explaining the example of install in the configuration management 

method of this invention. 

[Drawing 52] It is drawing for explaining the example of initialization in the configuration 
management method of this invention. 

[Drawing 53] It is drawing for explaining the creation approach of a connection printer description 
table in initialization of the configuration management method of this invention. 
[Drawing 54] It is drawing for explaining modification detection in the configuration management 
method of this invention. 

[Drawing 55] It is drawing which compared the distributed printing management server and client of 
this invention: 

[Drawing 56] It is drawing for explaining printing using the logical specification of this invention. 

[Drawing 57] It is one example showing the specification of this invention. 

[Drawing 58] It is one example showing the specification of this invention. 

[Drawing 59] It is one example showing the specification of this invention. 

[Drawing 60] It is one example showing the specification of this invention. 

[Drawing 6l] It is one example showing the specification of this invention. 

[Description of Notations] 

10 - Network 

11, 12, 13 - Client 

14 — Distributed Printing Management Server 

15 16 — A printer / spooler control server 
17, 18, 19 - Printer 

1 A, IB " Network printer ; *; 

^06^"^r^^Y^er :: i :-' " . ' / - "V . - V 'TC * : " T.'"- V - 

500 603 - MPU : • > 

501 — System Bus 

510 604 - ROM memory 

511 60A- RAM memory ;' *: : 

521 - Keyboard * 

522 - Mouse 

531 - Disk Controller 

532 605 - Secondary storage 

541 " Display Controller 

542 - Display 
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550 - Network Controller 
560 " Printer Adapter 

606 - Factice MPU 

607 - User Control Panel 

608 " Printer Engine Section 

609 Printer Memory Controller 
60B - Server I/F 

60C Printer controller 
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